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units now in service. 





ON THE COVER 


EFORE 1800, bucket bearers de- 
cae water to most Paris homes 
and business places. Understandably, 
daily consumption was only about 4 
gallons per capita—approximately 4 per- 
cent of the amount used currently. Later 
on, wealthy residents began to install 
private lines for their own needs, and 
fountains were built in public places 
where the populace might fill vessels. 
Vendors of the.type shown did not dis- 
appear, however, until 1854, when the 
foundation of the present distribution 
system was laid. At the time depicted 
on our cover, water was selling for two 
sous per bucket. 


IN THIS ISSUE 


N THE future much of our iron ore 

will come from the huge Lake Supe- 
rior deposits of low-grade ore known as 
taconites. In its survey of current and 
projected mining expenditures, the Pres- 
ident’s Materials Policy Commission, 
headed by William S. Paley, predicted 
that the largest investment in any single 
branch of the mining industry during 
the next few years will go towards pro- 
viding facilities for mining and bene- 
ficiating that material. Our leading ar- 
ticle summarizes forthcoming develop- 
ments in this intriguing field. 


HEN outmoded equipment is re- 

placed by something more mod- 
ern, the old installation is usually re- 
moved and often scrapped. At Hamil- 
ton, Ont., however, ponderous beam- 
type pumps almost a century old are 
still in place and in working condition 
in the city’s waterworks. Consequently 
an opportunity is offered there to com- 
pare the type with the much smaller 
but more powerful Cameron centrifugal 
Page 304. 


EGINNING on page 307, G. J. 

Constantini resumes the tour of un- 
derground Paris that he started last 
month. Prominent in this concluding 
installment are descriptions of the com- 
pressed-air distribution system and the 
pneumatic-tube network. 


EVELOPMENT of an air jack by 

Col. Leon B. DeLong was the key 
to the success of a new method of build- 
ing steel piers. As described (page 312), 
they can now be made by fabricating 
barges, towing them to the point of use, 
and then converting them into a stable 
connected structure supported on large 
pipes that extend down through the deck 
to a solid footing. 
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Iron from Taeconites 


Nation’s Major Steel Companies Are Preparing to Dig 
and Treat Huge Deposits of Low-grade Ore 


J. C. Pierce 


MERICAN blast furnaces get 
At iron ore from many sources, 

but for the past 35 years at least 
two-thirds has come from the iron ranges 
of northeastern Minnesota—the world’s 
most productive iron-ore region. Hence, 
iron-ore miners and steelmakers were not 
greatly surprised when, more than a dec- 
ade ago, the boundaries of many of those 
high-grade Minnesota deposits were at 
last seen and the end of that ore reserve 
could be forecast with reasonable ac- 
curacy. 

With that ominous development the 
United States became uneasy about fu- 
ture supplies of this basic mineral, and 
an intensified search for iron ore began. 
It included appraising known deposits 
and prospecting for new ones anywhere 
on the globe within reasonable shipping 
distance of America. Ironically, it was 
known that there was no shortage of 
iron in the Minnesota ranges, not con- 
sidering probable new discoveries. 

Adjacent to the depleting high-grade 
pits were vast bodies of iron-bearing (25 
to 30 percent) rock containing enough of 
the metal to meet the nation’s require- 
ments for centuries, according to some 
estimates. The iron and steel people 
were disturbed only because those re- 
serves, known as “taconites’”’ and then 
economically submarginal, might not be- 
come merchantable in time to supplant 
the dwindling better-grade ores favor- 
ably located with regard to United States 
furnaces. Research was conducted to 
find a means of winning the mineral from 
this flint-hard rock at a cost low enough 
to justify the enormous amount of money 
and effort that would have to be ex- 
pended. 

This dire need, combined with Ameri- 
can industrial ingenuity and resourceful- 
ness, has resulted in a reassurance that 
the steel empire will not soon be re- 
strained by an iron-ore shortage. Eco- 
nomic adjustments and technological ad- 
vances are opening the taconite deposits 
of Minnesota’s Vermillion, Mesabi and 
Cuyuna ranges and some $400 million 
worth of construction is now being di- 
rected towards production. 

Unlike the softer hematite from Min- 
nesota, taconite can’t be scooped up with 
giant power shovels and draglines with- 
out the benefit of blasting. It is a hard 
rock and presents correspondingly diffi- 
cult drilling and blasting problems. Too, 
the iron minerals are disseminated in 
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HEAVY-DUTY DRILL 


The flint-hard taconites are more obdurate than the hematite deposits previously 
extracted and call for different drilling techniques. At Mountain Iron and Virginia, 
Minn., the Oliver Mining Division of United States Steel Corporation uses Inger- 
soll-Rand Quarrymaster drills to put down large-diameter holes for effective blast. 
ing. The machines are self-contained, self-propelled plants mounted on crawlers 
and capable of drilling 6-inch holes to depths of 70 feet. Each carries two air 
compressors to operate the drill and auxiliary air motors. Conforming with Oliver 
practice, the compressors on these units are driven by electric motors. 


COMPRESSED AIR MAGAZINE 





































a ia el 


ZINE 











} 





bodies is now in sight. 








STEEP ROCK 
DISTRICT A 


baa 0 
VERMILION RANGE | 
MESABI RANGE 
a) Ps 
\ 


| curuna 
\ RANGE 








4 


melting heat. 








LAKE SUPERIOR IRON RANGES 


Map shows locations of the main sources 
of hematite ore for the United States 
steel industry during the past half-cen- 
tury. With the exception of the Steep 
Rock district in Canada all the deposits 
are nearing depletion of their high- 
grade ore, but some still contain mil- 
lions of tons of taconite-bearing rock 
from which much of our future supply 
will come. The cities indicated are the 
principal steelmaking centers which 
normally receive much of their ore from 
the Great Lakes deposits. 


| such a finely divided state that the rock 
| must be ground to powder to liberate 


them. Such operations are costly and 
ca!! for the best quarrying and reduction 
equipment. 

There are two main classifications of 
taconite—magnetic and nonmagnetic. 
The first contains iron principally in the 
form of magnetite—the iron oxide that 
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is attracted by a magnet and itself is 
sometimes magnetic. The beneficiation 
of the ore is simple enough after the ex- 
pensive mining and more costly grinding 
have freed the tiny magnetite particles 
from the rock mass. Magnetic separators 
recover it in a continuous process as a 
nearly pure product that may contain 
up to 70 percent iron. Known reserves 
of this class of taconite in Minnesota are 
large and several high-tonnage opera- 
tions have been initiated. Each is ex- 
pected to yield ten million tons of that 
type of concentrate per year for more 
than 50 years. Reserves of the nonmag- 
netic variety are probably much bigger 
than those of the magnetic taconite. In 
them the iron is in other forms such as 
silicates, carbonates and the oxide hema- 
tite that present more expensive and 
complex metallurgical problems. 

The Minnesota deposits are not new 


WHERE ORE BECOMES IRON 


The ultimate destination of iron ore is the blast furnace. 
There it is smelted with the aid of coke and limestone, while 
tornadoes of compressed air supply oxygen to produce the 
Shown above are two of the twelve large 
blast furnaces operated by the United States Steel Com- 
pany at Gary, Ind 


PIT ON MESABI RANGE 


North and east of the headwaters of the Mississippi, close to 
the Canadian border, lies the Mesabi Range. 
glacial overburden was removed to expose the ore, which 
was then scooped out to form yawning pits such as the one 
pictured at the left. The end of these huge hematite ore 
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discoveries nor have their potentialities 
gone unheeded. The Mesabi Iron Com- 
pany, founded in 1916, mined and bene- 
ficiated magnetic taconite at Babbitt, 
Minn., between 1922 and 1924. The 
venture was premature in the face of the 
low-cost production of the then abun- 
dant high-grade hematite ores of the 
ranges. Today the Reserve Mining 
Company, one of the combines headed 
for large-scale taconite output, is leas- 
ing the extensive Mesabi Iron Company 
taconite holdings under a long-time ar- 
rangement and is rebuilding its Babbitt 
plant into a pilot plant with an annual 
capacity of 300,000 tons. Reserve is also 
erecting a $75 million beneficiation plant 
at Beaver Bay, Minn., and connecting 
it with Babbitt by railroad. It is 
scheduled for 1955 production and will 
be the first of four 2.5-million-ton units 
designed to yield a concentrate with an 
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SINTERING AND NODULITING PLANT 
VIRGINIA MAIN 








EXPERIMENTAL TACONITE PLANTS 


Architect's drawings of two United States Steel Corporation pilot plants in Min- 
nesota in which beneficiation processes are being worked out prior to the con- 
struction of full-scale establishments. The plant shown at the top will produce 
annually 500,000 tons of iron concentrate from two million tons of crude taconite 
ore. This fine-as-flour material will then be shipped by rail to the second plant 
{lower drawing) where it will be agglomerated into clinkers and egg-size nodules 


suitable for charging blast furnaces. 


iron content of more than 60 percent. 

Besides Reserve, which is a partner- 
ship of American Rolling Mill Company 
and Republic Steel Corporation, other 
major iron and steel operators are launch- 
ing drives towards taconite production. 
The Erie Mining Company, which is 
owned by Bethlehem Steel Corporation, 
Youngstown Sheet & Tube Company, 
Interlake Iron Corporation and Pick- 
ands, Mather & Company, has nearly 
completed plans for its first 2.5-million- 
ton-per-annum plant at Aurora, Minn., 
after more than three years of pilot- 
plant operation. Erie is spending $300 
million on facilities for processing the 
tough ore that is largely counted on to 
sustain the American steel industry for 
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centuries. It, too, is aiming towards an 
annual capacity of ten million tons. 
United States Steel’s Oliver Iron Mining 
Division has conducted extensive re- 
search in taconite beneficiation and is 
now building a pilot plant at Mountain 
Iron, Minn. It is to start running next 
year, treating about two million tons of 
taconite to obtain 500,000 tons of con- 
centrate annually. 

An experimental taconite agglomera- 
tion plant of 500,000 tons annual capaci- 
ty has already been constructed by 
Oliver Iron Mining Division at Virginia, 
Minn., to handle the concentrates from 
the pilot taconite concentrating plant. 
Two forms of agglomeration, sintering 
and nodulizing, will be tried out there. 





Taconite developments are not con- 
fined to Minnesota. The newly formed 
Humboldt Mining Company, owned 
jointly by Cleveland-Cliffs Iron Com. 
pany and Ford Motor Company, is 
building two 200,000-ton-per-year con- 
centrating units to treat the iron-bear- 
ing rock of the old Humboldt Mine of 
the Marquette Range in northern Mich- 
igan. This will be the first flotation plant 
for iron ore, and it is expected that one 
unit will be producing late in 1953 and 
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ence, the 70-mile-long Gogebic Range of sort! 
Wisconsin and Michigan is under scru-} ° 

tiny. Its low-grade iron formation, pre-}j °° 
dominantlynonmagnetic, averages about }} ™U 
550 feet in width as it dips steeply north- fj ®™* 


ward into the earth. 

The eventual annual contribution of 
furnace feed from taconite is a matter of 
speculation. The development program 
will be long, slow and expensive, but no 
one is too worried about the future sup- 
ply even though it is estimated that 
American industry, which used 97 mil- 
lion long tons of iron ore in 1950 and 
around 116 million in 1951, will require 
135 million tons annually two decades 
from now. At that time—1972—the 
industry will, so authorities believe, get 
about twenty million long tons yearly 
from the Labrador-Quebec holdings of 
the Iron Ore Company of Canada, owned 
in part by five United States companies. 
The new finds in Venezuela, controlled 
by American steel interests, are expected 
to contribute twenty million long tons 
each year. Liberian and other African 
producers are counted on for one million 
tons, and all other foreign sources for an 
aggregate of four million tons. 

It is estimated that the Lake Superior 
district, including the Steep Rock area 
just across the border in Canada, will 
yield 30 million long tons annually from 
newly discovered deposits, from “missed” 
ore in old pits and underground workings, 
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and from lower-grade segments of high- 
grade ores upgraded by simple methods. 
The expectations are that the 60-million- 
ton deficit will be offset by concentrates 
from taconite beneficiation. Although 
not included in this appraisal, new finds 
and unforeseen extensions of present pro- 
ducers at various scattered locations may 
supplement the 1972 output appreciably. 
For example, the long-productive iron 
belt along a part of the east coast includ- 
ing New Jersey, Pennsylvania and New 
York may, through modern prospecting 
methods, reveal extensive reserves. 

For about 30 years, figures on mer- 
chantable iron ore have been based on 
material containing about 51.5 percent 
iron, of course with specified limits as 
to certain common impurities detrimen- 
tal to steelmaking. Concentrate from 
taconite beneficiation plants will proba- 
bly average more than 62 percent. Tests 
have shown that it can be a superb fur- 
nace material, and that its higher pro- 
duction cost will be offset by a saving 
in smelting costs. Further, its superior 
grade will measurably prolong the life 
of mines containing subgrade ore because 
the material from the latter can be blend- 
ed with the concentrate to make a final 
product with an iron content of approx- 
imately 51.5 percent. 

Beneficiation of subgrade iron ore, as 
differentiated from taconite treatment, 
is an old practice in Minnesota. Even 
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some revolutionary concentrating proc- 
esses have been tested there. By 1940 
upgrading ore was a common procedure, 
and nearly 20 percent of the material 
shipped from the region was beneficiated. 
That figure had risen to a little more 
than 30 percent by 1950 Some ores need 
only simple washing to upgrade them 
sufficiently, others are concentrated by 
gravity separators of one kind or another 
such as Humphreys Spirals, heavy-media 
units, jigs, etc. But there is little parallel 
between the scope of the problems in- 
volved in upgrading marginal iron ores 
and in separating the iron minerals from 
the dense ground mass in taconite. 

As previously pointed out, there are 
magnetic and nonmagnetic taconites. In 
addition, there are other variables that 
determine the beneficiation processes and 
the types of equipment to be used. In 
one deposit of magnetic taconite there 
may be a wide spread in concentration, 
a difference in physical characteristics of 
both the mineral and the rock, and as- 
sociation with nonmagnetic-iron min- 
ere's that must be saved for subsequent 
tre:tment and recovery. Even after re- 
covery of the iron minerals the battle 
isn won. Their conversion into chem- 
ica forms suitable for blast-furnace con- 
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ANOTHER QUARRYMASTER VIEW 


Beyond the drill may be seen one of the enormous pits from which huge quantities 
of ore have been extracted. 


sumption poses a tough problem. Re- 
constituting the concentrates into phy- 
sical forms that can be efficiently trans- 
ported and fed to furnaces has been a 
major headache. 

In attacking the difficulties involved 
in the recovery of the nonmagnetic iron 
minerals probably every known method, 
and many new ones, were given fair trial. 
It has been decided, although research 
is still in progress both in laboratories 
and in pilot plants, that the answer lies 
in converting the nonmagnetic into the 
magnetic form. This is done by heating 
the minerals to high temperatures by a 
closely controlled process in which gases 
and other additives serve as reducing 
agents. The resultant magnetic iron can 
be reclaimed from the detrital material 
by magnetic separators. The laboratory 
procedure has long been understood, but 
a commercial method to handle great 
tonnages within tight economic limits 
was an obstacle to taconite development. 

With the product—the concentrate— 


in dust-like form, it would be difficult to 
handle in transit and would be carried 
out of the furnaces with the blasts of the 
process gases. At or near the beneficia- 
tion plants it is therefore necessary to 
convert the powderlike concentrate into 
lumps the size of a walnut or larger. 
That is generally termed “‘agglomerat- 
ing,”’ and has taken many forms by as 
many methods. Most of them involve 
heat-treating and hardening, with or 
without binding materials, to make sin- 
tered lumps or nodules that will with- 
stand attrition caused by handling. 
Some call for the application of pressure, 
with and without heat, to make pellets 
and briquettes. One experimental proc- 
ess resorts to vacuum extrusion. Dif- 
ferent combinations of these reconstitu- 
tion methods are being tried and several 
are giving satisfactory results. But time 
and trial alone will bring about a stand- 
ardized procedure that will meet the 
rigid terms dictated by transportation, 
furnacing facilities and economic factors. 
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CONTRAST IN PUMPS 


The extremely high old beam-type pumps are three stories 
in size and it is impossible to show them in their entirety in 
one photograph. The view of some of the running gear, 
top, serves to convey an idea of the excellent workmanship 
that went into them almost a century ago without benefit of 


modern machines and tools. The lower picture shows four 
new motor-driven Cameron centrifugal pumps that have a 
combined capacity of 90 million gallons a day against a 
260-foot head. Twenty-six of the huge vertical pumps and 
engines would be needed to handle the same volume. 









COMPRESSED AIR MAGAZINE 


GAZINE 











ECAUSE of the volume and va- 
Be of its industrial products, 

Hamilton, Ont., is often called the 
“Pittsburgh of Canada.”’ That progres- 
sive city, located at. the extreme western 
end of Lake Ontario, is not only the 
Dominion’s leading manufacturer of 
primary iron and steel but also turns out 
a miscellany of allied and other products 
including machinery, sheet-metal items, 
wire, hardware, tires and textiles. Like 
Pittsburgh, Hamilton is an important 
center of the electrical industry, with 
sixteen plants having an output that is 
second in dollar value only to iron and 
sieel, 

Hamilton’s growth was fostered by 
heavy capital investments from across 
the border and, like that of Pittsburgh, 
paralleled the great advances in metal- 
Inrgical and electrical technology which 
inarked what is often called ‘‘the second 
i-dustrial revolution” which dates from 
a*ound 1870. The story of the city’s en- 
£ neering progress can perhaps best be 
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CONTRAST IN BUILDINGS 
The ponderous old pumps required a lot of headroom and a separate boilerhouse. 
The massive stone buildings (bottom) were dedicated in 1860 by the Prince of 
Wales, who later became King Edward VII of England. The modern brick pump- 
ing plant is squat by comparison and markedly different architecturally. 


told by tracing the development of its 
waterworks—by comparing its new 
plant, housing sleek high-lift centrifugal 
pumps, with the old one with its nearly 
century-old units of the massive walking- 
beam type, probably the oldest of the 
kind in North America. These pumps 
are a combination of the lever-on-a-ful- 
crum type used by ancient Egytians to 
raise well water and of the Saxon wood- 
en, hand reciprocating pump of the six- 
teenth century. 

The first practical engine-driven walk- 
ing-beam pump was introduced by 
Thomas Newcomen in 1705 and was used 
for dewatering mines. Improvements on 
the Newcomen engine by James Watt in 
1765 theoretically made the beam pump 
obsolete, but in practice it was such a 
convenient driver for pump rods and 
valve rods that it remained in service 
for well over a century after that date. 

The two old pumps at Hamilton, 
which are technically described as fore- 
and-aft condensing beam-engine units, 


~ Pumps Tell 
Story of 
Progress 


J. P. Smallwood 


typify equipment that was used during 
the latter part of the nineteenth century 
before the refinement of the centrifugal 
pump and the development of the steam 
turbine, the electric motor and the inter- 
nal-combustion engine. They were in- 
stalled back in 1859 in a tall stone build- 
ing which was dedicated by King Ed- 
ward VII in 1860 when touring Canada 
as the Prince of Wales. Originally de- 
signed to handle a total of 34% million 
gallons of water daily, their combined 
capacity was later increased to 5 mgd by 
reaming their cylinders. 

According to City Engineer and Man- 
ager of Waterworks W. L. McFaul, the 
pumps could be put into service with no 
great trouble because they have been 
well maintained through the years and 
the original wood-lagged boilers are still 
in good condition. Photographs accom- 
panying this article show the fine work- 
manship that went into their manufac- 
ture at a time when mechanical grinders 
and other modern finishing tools were 
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nonexistent. In fact, casting the large 
walking beams would be considered a 
difficult job today. Two Osborne-Killey 
pumps were brought into operation in 
1887, but between 1859 and that date the 
beam pumps carried the whole load of a 
rapidly developing community and ap- 
parently underwent no serious modifica- 
tion other than the reaming operation 
mentioned. 

In sharp contrast to these reliable but 
cumbersome units are the four new Cam- 
eron high-lift pumps which, along with a 
control desk designed by Canadian 
Westinghouse, present a pleasing picture 
of compact, modern design. One is an 
18-inch HHV with a rated daily capac- 
ity of 15 million gallons under a head of 
260 feet; the others are 24-inch units of 
the same type rated at 25 million gallons 
each, also under a 260-foot head. They 
are of the centrifugal, horizontally split 
single-stage type and each is equipped 
with a tilting-disk check valve and an 
electrically operated gate valve made by 
the Dominion Engineering Company of 
Montreal. Another Cameron pump, a 
2-stage 6GT centrifugal, serves as a 
booster in that section of Hamilton’s res- 
idential area known as “‘The Mountain.”’ 
This unit is driven by a 200-hp motor 
and has a capacity of 1666 gpm (United 
States) against a total head of 380 feet. 
Though remote from the main pumping 


GRECIAN TOUCH 


Corinthian columns, right, impart a touch of beauty to the 
interior of the old pump building. Beyond them may be 
seen parts of the two pumps which extend from the floor to 
and through the ceiling, with an intermediate level to pro- 
vide access to some of the mechanisms. Below are shown 
the massive walking beams, the casting of which would 
even today give the foundryman some real problems. 


306 


station, it is a part of the general mod- 
ernization plan of the water distribution 
system. 

The four central pumps replace six 
high-lift units which were installed after 
1910. One of the latter was driven by a 
steam turbine and five were electrics 
that operated on 25-cycle power. How- 
ever, through a recent area-wide con- 
version project in southwestern Ontar- 
io 60-cycle current is available for the 
Westinghouse synchronous motors which 
operate the new pumps. Those on the 
three 24-inch units produce 1750 hp at 
750 rpm; and the drive on the 18-inch 
pump is 1000 hp at 750 rpm. 

Hamilton’s waterworks program also 
calls for the expansion of its distribution 
system which steps down from two 48- 
inch main headers, and the construction 
of a 35-million-gallon reservoir which will 
increase the storage capacity by 250 
percent. This work is now underway. 
Already completed is the pump house 
and a filtration plant consisting of twelve 
rapid sand filters and of modern equip- 
ment for mixing, flocculation and set- 
tling. The long low lines of the new pump- 
ing station are in sharp contrast to those 
of the towering stone building containing 
the old beam pumps. Welded steel pip- 
ing fabricated by the Hamilton Bridge 
Company and installed by the Canadian 
Comstock Company contributes to the 













modernness of the plant, as does the ven- 
turi metering system provided by the 
Control & Metering Company. 

Pumping efficiency is indicated by a 
comparison of ratings and actual per- 
formances. A. Murray, superintendent 
of the pumping station and filtration 
plant, has had the 18-inch HHV rated at 
15 million gallons daily delivering up to 
22 mgd. In April, 1952, only one of the 
three 24-inch pumps was required, and 
the operating level was 34 mgd at 90 
pounds pressure. 

The great progress in pump engineer- 
ing made during the past 100 years is 
brought home to us when we learn that 
thirteen of the original cumbersome 
beam-engine pumps would be needed to 
replace just two of the modern Cameron 
pumps—and then solely on the strength 
of a gallon-per-day rating at low pres- 
sure. 

The over-all waterworks expansion 
program is headed by Mr. McFaul, who 
was honored last year for his long service 
record in the field of public works by the 
Samuel A. Greely Award presented to 
him by the American Public Works As- 
sociation. He is assisted by W. H. Col- 
lins, deputy city engineer; J. Stodart, 
waterworks designing engineer; and D. 
H. Matheson, chemist and bacteriolo- 
gist, all with years of service in the de- 
partment. 
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Paris 


Underground 


Pneumatic Tubes, Compressed 
Air Lines and Water Pipes 
Run Under the Streets 


G. J. Constantini 


Part 2 


where one can get compressed air 
the same as electricity, gas and 
water. The creation of this now huge air- 
distribution network dates back to 1880 
when Victor Popp set up a small com- 
pressor plant to operate public pneumatic 
clocks located at different points through- 
out the city (some were still running after 
47 years of service). Popp’s idea was to 
create a system capable of distributing 
compressed air for varied applications to 
customers living in the Paris area, and 
later installed a second plant of 2000 hp 
serving 8 miles of pipes. The air supplied 
was then used to power elevators 
changed from hydraulic to hydropneu- 
matic operation, as well as air motors for 
driving dynamos and other machines. 
By 1892 the air service was well estab- 
lished, and a company named Compag- 
nie Parisienne d’Air Comprime was or- 
ganized and took over Popp’s licenses 
and installations. By special arrange- 
ment with the city, the concern was au- 
thorized to build several compressor 
plants in Paris and to lay a network of 
pipes underneath the streets to carry air 
everywhere in its environs. Rent was 
paid to the municipality based on air pro- 
duction and on the length of the distribu- 
tion lines. The contract covering this ar- 
rangement expired in 1951, and has been 
renewed. The company, whose name has 


Pore is the only city in the world 


; meanwhile been changed to Société 


Urbaine de Distribution d’Air Com- 
prime, maintains two plants located on 
opposite sides of Paris. 

he main one is equipped with five 
ce ‘rifugal compressors driven by steam 
tu: sines and delivering 77,000 cfm at 85 
ps:. Steam is provided by seven Babcock 
& ‘Vilcox boilers: six each producing 10 
to: s at 230 psi and 617°F, superheat, and 
on developing 16 tons at 360 psi and 
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UNDER THE AVENUE 


Architect's sketch of the service conduits under a typical main thoroughfare. 
Picture the confusion and congestion that would exist on the surface if these 
structures were not out of sight and out of the way. Included are water and gas 
pipes, electric cables, a Metro (subway) tunnel and two secondary sewers con- 


taining compressed-air lines, pneumatic tubes, etc. 


building on the right. 


752°F. A generator is mounted on the 
shaft of each turbocompressor to supply 
the plant with electric power. The other 
installation consists of two turbocom- 
pressors powered by electric motors. One 
delivers 7060 cfm and the other 14,120 
cfm, also at 85 psi. A third unit with a 
capacity of 17,660 cfm is to be installed 
before the end of this year. Although the 
two plants are rated at 98,180 cfm, the 
maximum normal working capacity is 
64,600 cfm because one unit is always 
shut down for maintenance and two ma- 
chines are held in reserve to meet any 


Note connections with the 


emergency that might develop. At hours 
of peak demand, consumption is around 
61,800 cfm. 

Compressed air at 70 psi is delivered 
through 420 miles of piping ranging in 
diameter from 154 to 20 inches. The 
main lines are from 8 to 20 inches in di- 
ameter and 45 miles long. Most of 
them are laid in the sewers and are there- 
fore easy to get at. The oldest are of cast 
iron but are gradually being replaced by 
steel pipes. Condensate collects at low 
points in the system and is drawn off by 
means of automatic drain cocks. All 
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lines are coated with pitch, and welded 
gaskets are being substituted for old 
flange joints to reduce air losses to a 
minimum. Pipe expansion and contrac- 
tion are an unimportant factor because 
the temperature in the sewers varies 
little. 

With the exception of the hydropneu- 
matic elevators, 4000 of which are still 
in service in Paris, the original air uses 
have been discontinued. However, the 
total number of customers has grown 
steadily by 500 a year—from 4400 in 
1910 to 19,316 in 1951. During the same 
period air production has increased an- 
nually from 4624 million cubic feet to 
10,625 million. This can be explained by 
the wide application of compressed air 
in all branches of industry. 

At present air is being piped to many 
workshops to operate riveters, chippers, 
wrenches, hoists, paint-spray guns, and 
other pneumatic tools and equipment. 
It is also used for sandblasting, and many 
garages need it for inflating tires, wash- 
ing cars and for lubrication. Before the 
last war, general contractors absorbed 10 
percent of the total output for their 
cement guns, vibrators, paving breakers, 
etc., but many of them now have com- 
pressors of their own. Cafés and restau- 
rants use air extensively to draw beer, 
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COMPRESSED-AIR SYSTEM 


Shown above is one of the central compressing plants of SUDAC, the utility that 
dispenses compressed air to all who want it. The station is located on a bank of 
the Seine River and boats deliver the coal that is burned to make steam for oper- 


ating the centrifugal compressors. 


Two of the air mains (nearly 20 inches in 


diameter) are seen at the left leaving the building. Also pictured (top-left) are 
meters of varying sizes that apportion air to users according to the volumes con- 


tracted for. 


The meters cover consumption ranging from 530 to 35,300 cubic 


feet per hour. The air leaves the machines at 85 psi pressure and reaches most of 


the points of application at 70 psi. 


and many plants take air from the un- 
derground system for ventilating and 
humidifying purposes. The cost is about 
one cent per 40 cubic feet of free air, with 
a progressively lower rate for large- 
volume consumption. 


Pneumatic Mail-dispatch System 


Paris owns and operates an extensive 
pneumatic-tube system for interoffice 
mail delivery. The installation, initiated 
in 1866, originally carried telegrams from 
post offices to central telegraph stations, 
but in 1879 it was greatly expanded so 
that special-delivery letters could be 
speeded from any one post office in the 
city to any other. The charge is not cal- 
culated by the number of words, as in the 
case of a telegram, but by the weight, 
and amounts to .45 franc (about thirteen 
cents) for 7 grams. 

Today, the system serves all 129 Paris 
post offices and several ministries and 
carries yearly an average of 16,500,000 
letters for delivery within the confines of 
the city, plus 7,000,000 telegrams to be 
sent beyond its environs from central 
telegraph stations. It is made up of 270 
miles of pipe lines, 2%g¢ or 3346 inches in 
diameter, most of which extend through 
the sewers where they are readily ac- 
cessible. 


The mail is placed in special carriers 
which are pushed or drawn into the 
tubes by compressed air or vacuum pro- (J 
duced in seven plants located at different 
points in the metropolis. Each, accord- 
ing to its importance, has two, three or 
four compressors and one vacuum pump, 
all of the rotary type to reduce vibration 
toa minimum. The vacuum pump draws 
air from the pneumatic system and ex- 
hausts to atmosphere, while the com- 
pressors take air from the atmosphere 
and send it into the pipe lines. Each 
compressor is driven by a 150-hp motor 
and delivers around 1300 cfm at a dis- 
charge pressure of 12 to 14 psi. Separa- 
tors are used to free the air of moisture 
and oil vapors. 

The seven plants are connected to 
fifteen main post offices by 18 miles of 
pipes with a diameter range of 4 to 12 
inches, and the post offices, in turn, are 
interconnected by 20 lines 82 miles long 
and 3%/¢ inches in diameter. In addition, 
they are linked with branch offices by 68 
tubes 180 miles in length and 2%¢ inches 
in diameter. The lines are made up of 
36-foot lengths of steel pipe usually with 
walls 3j4¢ inch thick and joined by leath- 
er- or rubber-gasketed flanges to insure 
tightness. Each line consists of two par- 
alleling tubes for 2-way traffic. 
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The carriers are cylindrical in form and 
have a leather, plastic or metal cap on 
one end that is removed for the insertion 
of mail. To insure a tight fit and to pre- 
vent by-passing of the air that shoots the 
cylinders through the pipes, each has a 
leather gasket at the back. The large 
size is 27/6 inches in diameter, 5 % inches 
long and holds about 35 letters; the 
smaller one has a diameter of 1 % inches, 
a length of 5'% inches and room for 20 
letters. They are dispatched at intervals 
of five to ten minutes at an average speed 
of 1200 feet per minute. 

Each post office is equipped with one 
receiver and one transmitter. Both hand 
and automatically operated equipment 
are in use, but the former, which necessi- 
tates stopping the flow of air in the 
whole line every time a carrier is with- 
drawn from the pipe, is giving way to the 
more modern means which permit auto- 
matic sending, selecting and ejection, as 
follows: .First, the cylinders are intro- 
duced into. the line by special apparatus 
without shutting off the air supply and 
are automatically transmitted at regular 
intervals; second, each stops only at the 
post office to which it is directed; and, 
third, when it reaches its destination it is 
ejected from the system into a basket 
without interfering with the air flow. At 
the present time, one-third of the entire 
system is equipped for automatic opera- 
tion. 

Each ‘letter travels an average of 4.8 
miles. By the old method it takes about 
an hour to cover that distance, and by 
tie new one half as much. As soon as 
pneumatic-tube mail arrives at a post 
office it is distributed and, normally, a 
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letter is delivered to the addressee any- 
where in the Paris area two hours after 
the sender has handed it into the dis- 
patching post office. 


Central Heating System 


As compared with other big cities, the 
Paris central heating system does not 
rank large. True, it was not put in 
operation until 1927, while New York, 
one of the 1220 communities in the world 
that use this means of heating, has been 
providing this service since 1882. At 
present the 18-mile Paris distribution 
network is supplied with steam at 200 
psi and 450°F by three plants. Five 
hundred buildings are in the circuit, and 
the hourly heating capacity amounts to 
250 million Cal (99,200 million Btu). On 
the basis of a 2000-hour working period, 
800,000 tons of steam is produced every 
year. 

The distribution mains vary in diame- 
ter from 2 to 28 inches and consist of two 
steel pipes, one carrying steam from and 
the other returning condensate to the 
plants. They are laid in special galleries 
or buried under the streets. For the 
time being, the system serves only the 
southeastern part of the city. It is in- 
adequate, and there are plans to develop 
it in the near future. 


Gas and Electric Power 


There are seven gasworks in the Paris 
area—four within the municipality and 
three in the suburbs—with a maximum 
daily output of about 105 million cubic 
feet. The main lines of the distribution 
network, which has a total length of 1600 
miles, are of cast or rolled iron covered 


PNEUMATIC POSTMAN 


Thanks to the elaborate tube network, 
a letter or telegram can be delivered 
anywhere in Paris within two hours af- 
ter it has been deposited. The 270 
miles of pipes that connect the 129 
post offices carry more than 23 million 
messages annually. At the left is seen 
an array of pneumatic tubes entering 
one of the fifteen main postal depots. 
The large pipes at the bottom convey 
compressed air, which is introduced 
into the tubes at the dispatching station. 
One third of the system is equipped 
with apparatus (below) for automatical- 
ly sending and receiving carriers. 





with pitch. They are buried beneath the 
sidewalks and are inclined sufficiently to 
allow drainage of the condensate. With 
the Paris underground the labyrinth it is, 
extra precautions had to be taken in 
laying the pipes in the neighborhood of 
power lines, sewers, subway tunnels, etc. 
Gas consumption rose from 20,000 mil- 
lion cubic feet in 1929 to 22,000 million 
in 1948. 

Electric power is transmitted by 
armored cables buried in trenches or run 
through special concrete-lined galleries. 
The high-tension lines are placed at a 
depth of 4 feet and embedded in an 8- 
inch-thick layer of sand topped by two 
wire screens, while the low-tension cables 
lie 2 feet deep and have only one wire- 
net cover. On an average, the city uses 
current at the rate of 1500 million kwh. 


Water-supply Systems 


At the beginning of the nineteenth 
century Paris had a population of 550,- 
000 and her daily per capita consumption 
of water was less than 4 cubic foot (un- 
der 4 gallons). The total daily supply, 
drawn directly from the River Seine and 
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WATER-SUPPLY FACILITIES 
Scattered throughout Paris are eighteen reservoirs for and miscellaneous uses. The top picture shows the exterior 
storing water. Some contain purified drinking water, others of a reservoir at Montmartre. Several large underground 
untreated water from rivers and canals for industrial water mains and a control valve are seen at the bottom. 
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NOZZLES OF FOUNTAIN AT EIFFEL TOWER 


Paris abounds with fountains, some of which are illuminated at night. Many of 
them are equipped with pumps that circulate the same water over and over. 


a few wells and springs, amounted to 
280,000 cubic feet (2,100,000 gallons) 
and was distributed among 455 private 
lines and 83 fountains. At that time 
Napoleon decided that the insanitary, 
inadequate method be abandoned for a 
new one, but nothing was done until 
1854 when Haussmann, aided by Bel- 
grand, laid the foundation for the present 
double distribution system, one furnish- 
ing drinking water and the other non- 
potable water. 

Now there are seven covered reser- 
voirs at elevated points in the city where 
fresh water from springs and filtered and 
purified water from the Seine are stored 
for domestic consumption. Each serves 
a certain zone, but all are interconnected 
to meet the varying needs of the different 
districts. They have a total capacity of 
26 million cubic feet. Water for indus- 
trial purposes, for street cleaning, sprin- 
kling public parks, and for serving fire 
hydrants and fountains is pumped from 
rivers and canals into eleven tanks with 
a total storage capacity of seven million 
cubic feet. Some of these are uncovered. 
{n addition, there are several storage 
reservoirs with two compartments: one, 
the lower, for impure water and the other 
for potable water. ‘These are reserve 
‘anks and feed water into any zone where 

he peak demand exceeds the local sup- 
ply. Any excess fresh water can, if re- 
uired, be pumped into the reservoirs 
olding nondrinkable water. 
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The two distribution networks have a 
combined length of 1881 miles: 974 miles 
of household lines and 907 miles for in- 
dustrial and other uses. Most of them 
are installed along the side walls of the 
sewers and are made up of 12-foot sec- 
tions of cast-iron pipe 1 to 6 feet in 


Ras 


diameter. A few are of concrete laid in 
galleries, and 98 miles of old mains, 
buried in the ground, are still in use. 

The entire water system is served by 
more than 32,000 valves and supplies 
around 110,000 buildings, plus 18,000 
public outlets connected to both net- 
works. In 1948, the latest year for which 
figures are available, consumption to- 
taled 15,800 million cubic feet: 9900 
million cubic feet of drinking water and 
5900 million cubic feet of impure water. 
This represents a daily average per 
capita of 16 cubic feet, or approximately 
120 gallons. 


Escape and Other Tunnels 


No story about underground Paris 
would be complete without mention of 
the numerous passageways that were dug 
long ago for varying purposes. Some, 
generally not more than a few hundred 
feet long and small in section, served oc- 
cupants of houses as avenues of escape 
from their cellars. Others, like several 
under the Hotel Dieu, the oldest hospital 
in Paris, connected with the Seine and 
made it possible to deliver food and 
goods by small boats. There is also the 
Canal Saint-Martin which underruns the 
eastern part of the city for a distance of 
1.2 miles and is open to navigation. 

When tunneling for the sewers and 
Metro, workers came across galleries 
that had been excavated during the 
Gallo-Roman period. The supporting 
stonework was still in good condition. 
It is well-nigh impossible to determine 
the number and extent of the tunnels 
that were driven for private use, but any- 
one with an exploratory bent would no 
doubt discover several hundred of them 
under old Paris. 





FRAMEWORK OF WATER CONDUIT 


Workers lacing reinforcing steel in place preparatory to shooting concrete to 
form a large-diameter main for the water distribution system. 
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Barges That 


Turn into Piers 


James Hirt 


miles, but it’s even more unusual 

when that same barge converts itself 
into a dock standing clear of the water on 
6-foot-diameter steel caissons. But that 
is exactly what has taken place on the 
Orinoco River in Venezuela where three 
such barges, each 376 feet long, 82 feet 
wide and 15 feet deep, have been con- 
nected to form a pier 1130 feet long at the 
iron-ore shipping station of the Orinoco 
Mining Company, a subsidiary of United 
States Steel. 

The big 2250-ton barges were fabri- 
cated in the yard of the Consolidated 
Western Steel Corporation, Orange, 
Tex., according to a design by Col. Leon 
B. DeLong, head of the DeLong Engi- 
neering & Construction Company, New 
York City, which was in charge of the 
engineering and construction of the 
docks. As soon as one was launched, it 
was floated across the Gulf of Mexico, 
the Caribbean Sea, through the Gulf of 
Paria and up the Orinoco River to Puerto 
Ordaz, Venezuelan terminal of the min- 
ing company. At the end of that journey 
the 100-foot-long caissons, firmly lashed 
to the deck of the vessel, were dropped 
through steel-faced wells in the struc- 


|= unusual to tow a barge 3000 





PIER SECTION AT LOCATION 


The air jacks have lifted a barge out of the water and an air-operated hammer, 
suspended from the boom of a Manitowoc crane, is driving one of the caissons to 
a firm footing on rock. After being seated, the caissons were cut off flush with the 
deck, welded to the latter, cleared of mud by means of an air lift, tied to the rock by 
a concrete plug, filled with sand and then capped. Those of the dock section 
shown here averaged 95 feet in final length. 


ture. These openings were topped by 
special circular air jacks by means of 
which the barge climbed up the pipe 
columns to its permanent elevation safe 
above ocean tides and river flood level. 

The key to the success of this new type 
of pier is the pneumatic jack, which was 
also invented by Colonel DeLong. One 
was installed above each of the 26 wells 
built into the barge to receive the cais- 
sons. Each consists of two parts made to 
fit loosely over the pipe. In the annular 
space between the latter and both parts 


AIR JACK 


of the jack are tirelike rubber tubes that 
serve as gripping members, while a simi- 


lar group of tubes, which encircles the ¥ 
pipe between the jack sections, acts asa | 


lifting member. The top half of the jack 
is bolted to steel tie rods that are fas- 
tened to the barge deck. 

With the lower half of each jack posi- 


tioned 6 inches above the deck, it was 
given a firm hold on the caisson by in- 
flating its clamping tires. Then com- 
pressed air was introduced into the tubes 
between the two jack sections, thus 


» 


The DeLong air jack climbs the pipe it surrounds in much 
the same manner as a boy “shinnies’”’ up a tree. It is made 
up of an upper and a lower part, which may be compared 
to the boy's arms and knees, respectively. Inside each half 
and between the meeting edges of the halves are tirelike 
tubes. With the bottom section of the jack 6 inches above 
the deck of the barge, the tubes inside it were inflated to 
provide a firm grip on the pipe. Next, the tubes between the 
halves were inflated, raising the upper part and barge 6 
inches. Then the tubes inside the upper section were in- 


flated so that it gripped the pipe; those between the halves 
and inside the lower part were deflated; and the lower half 
was pulled up 6 inches in contact with the upper half by 
means of compressed-air cylinders. Because the top half 
of each jack was fastened with tie rods to the deck of the 
pier section, the latter was raised 6 inches every time the 
26 jacks were operated in unison by manipulating a master 
air valve. The control was so sensitive that movements of as 
little as '4o inch could be made, if desired. Air at 140 psi 
was used and supplied by two compressors. 





TUBES 
DEFLATED INSIDE: 
UPPER HALF 


TUBES INFLATED 


HALVES RAISING 
UPPER HALF 
SIX INCHES 





TUBES 
INFLATED INSIDE 
LOWER HALF 


DECK CONNECTED 
BY TIE RODS 
WITH UPPER HALF 
GOES UP 
SIX INCHES 
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raising the upper part, together with the 
barge, 6 inches. As soon as that was 
done the tubes in the top half were in- 
flated to give it a grip on the pipe, all the 
other tires were deflated and two 
pneumatic cylinders, one on each side 
of the jack, pulled the lower half in 


> contact with its mate to give the vessel 


© bulkheads. 


another 6-inch lift. This cycle was re- 


| peated until the barge had been raised 


to the predetermined level. 

The prefabricated steel barge is a hol- 
low box structure subdivided for strength 
and safety into 148 compartments by 
three longitudinal and 38 transverse 
Some of the compartments 


) between the skin of the vessel and the 


outer lengthwise bulkheads form the 
wells, of which there are thirteen on each 
side. Preparatory to towing the barge to 


| the distant pier site, everything neces- 


sary for its erection—the caissons, a 100- 
ton crawler crane, air compressors and 


+ receivers, and other facilities—was load- 
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ed on board. The second and third dock 
sections also carried a tug, two 185-ton 
locomotives, ore cars and machinery and 
equipment for use at Puerto Ordaz. At 
the time of construction, each unit was 
equipped with piping for oil and water, 
mooring devices and tracks for a trav- 
eling crane and ore-loading conveyors. 
Upon arrival, each vessel was first 
moved into approximate position,. the 
deck was cleared of miscellaneous cargo, 
and the crawler crane picked up the cais- 
sons and lowered them through the wells, 
where they were held temporarily by the 
jacks. Next the barge was maneuvered 
into final location, the jacks were re- 
leased, and the caissons allowed to sink 
under their own weight through the sand 


Each barge was built on keel blocks and cribbing placed 
between inclined shipways, with the bow at the high end. 
Preparatory to launching, the ways were greased and wood 
cradles resting on them were fitted snugly under the bow 
and stern and tied together with transverse steel beams. 
Each of the upper cradles was moored to the solid back 
wall of the way structure by a l-inch steel plate. When the 
moment of launching arrived, two “burners” with acety- 
lene torches began simultaneously to sever the plates, and 
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overlying the rock bottom. Because they 
weigh about 40 tons each, they readily 
penetrated the loose material. They are 
made up of ten 10-foot sections and have 
a wall thickness of 1 inch. 

Thus anchored, the barge then pro- 
ceeded to lift itself out of the water. Step 
by step the jacks enabled it to climb up 
the pipes to a height above low water 
level where it will be well out of harm’s 
way of the 40-foot flood stage often ex- 
perienced at Puerto Ordaz. All the jacks 
were operated simultaneously through 
the medium of a master control system 
which permitted making adjustments up 
or down of as little as '49 inch to main- 
tain proper alignment of the vessel at all 
times. Two compressors supplied air at 
approximately 140 psi to the system, 
which was designed so that it was vir- 
tually impossible for those in charge of 
the work inadvertently to drop the 
barge, nor could the latter drop of its 
own accord in the event the compressors 
or piping failed. The jacks also could be 
controlled individually, if necessary. 

When ‘the barge reached the desired 
height, the jacks were released one at a 
time and the caissons driven to refusal 
about 10 feet below the sandy bottom by 
a crane-mounted air hammer. As soon 
as one was in place, its jack was again en- 
gaged and the hammer shifted to the 
next one. Finally, when all were in posi- 
tion they were tack-welded to the dock 
section, the jacks were removed, excess 
pipe lengths were cut off at deck level, 
and loose material such as sand and rock 
was blown out of the supporting columns 
by an air jet. Then each one was firmly 
tied to the rock by an 8- to 10-foot con- 
crete plug, filled with sand, and the top 
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were required. 





sealed by welding on a steel plate. All 
caissons on the shipside of the pier were 
pinned to the rock with heavy steel 
angles. This anchorage was not required 
in the case of the inshore caissons which 
have a footing in deeper sand and are not 
subjected to the impact of docking ships. 

To make the barges seaworthy for 
their journey, they had to be watertight, 
a condition that was undesirable once 
they were converted into a pier. Holes 
were therefore cut into the structure to 
permit the water to surge through freely 
when the Orinoco rises to flood stage and 
thus prevent it from exerting heavy and 
possibly damaging pressure against the 
bottom and sides. 

To span the distance between the dock 
and Cerro Bolivar, where the iron mines 
are located, the company is building a 
railroad and a highway. At Puerto Or- 
daz, the ore from the workings will be 
transferred to carriers for shipment to 
the United States Steel’s Fairless Works 
near Morrisville, Pa., on the Delaware 
River, as well as to ports for tranship- 
ment to its Alabama and Pittsburgh dis- 
trict mills. 

The practicability and ruggedness of 
the DeLong prefabricated dock, which 
can be towed to out-of-the-way locations 
and there lift itself to whatever level con- 
ditions may dictate, has been proved by 
several installations. One of these, in the 
Arctic, has been in use for more than a 
year and has successfully withstood the 
buffeting of wind, waves and ice. Per- 
haps its greatest advantage, as compared 
with conventional structures, is the re- 
duction in the amount of field work and 
labor required and the speed with which 
it can be erected. 


when they were parted the craft usually started sliding 
down of its own weight. But for use if needed, a large air 
cylinder was mounted at the top of each way, with the piston 
in a position to give the cradle a shove. The picture at the 
left shows R. G. McLean under a piston leaning on and 
cutting one of the plates. 
marine-ways superintendent, right, was ready at the con- 
trol valve to admit air to the cylinders in case their services 


Meanwhile, D. H. McDermott, 
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Taking the Fog Out 
of Jet Planes 


Compressed Air Helps Boeing Engineers Design Equipment 
for Removing Moisture from Cabins 


John Starr 


bad weather if it’s outside. But 

when it rains and snows right in 
my cabin, what can I do?” This was 
the often-voiced query of jet pilots that 
engineers of the Boeing Airplane Com- 
pany, of Seattle, Wash., were recently 
able to answer with the assistance of 
compressed air. 

Classed as a nuisance at first, the 
problem became especially acute when 
jet planes started to penetrate the sonic 
barrier at altitudes ranging from sea 
level up to the substratosphere, and it 
was perplexing for many reasons — most 
important of which was the simple fact 
that the conditions never seemed to oc- 
cur with any degree of consistency. They 
came and went, so to speak, like rabbits 
in a magician’s hat. 

“‘When we began our investigations,”’ 
said Boeing engineer Bob Walker, ‘“‘we 
knew very little other than that our 
problem was a matter of air conditioning. 
Why? Because we realized that the phe- 
nomena in question could be attributed 
only to atmospheric conditions, many of 
which may be encountered in rapid suc- 
cession by a jet in the course of any flight. 
For example, starting out near sea level, 
where it may be very warm and humid, 
the plane may shoot in a few seconds 
to a high altitude where it is very dry 


ais fly over, under, or around 
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and cold. And when the time comes 
to land, these conditions are reversed, 
of course.” 

A Boeing test pilot, who took a jet 
aloft on a high-humidity summer day 
has given the following vivid description 
of what happened: ‘‘Large amounts of 
snow, ice, water and fog were expelled 
from the air-conditioning vents at var- 
ious heights. A serious situation devel- 
oped when appreciable quantities of wa- 
ter poured from the vents on to elec- 
trical connections, relay boxes, etc. In 
landing, water also ran down the inside 
surfaces of the windshield, impairing vi- 
sion because the moisture could not be 
removed by outside wipers. Still another 
danger was encountered after landing, 
when the air inside the cabin suddenly 
turned into a thick pea-soup fog.”’ 

An analytic study of the report on 
the test flight enabled Boeing engineers 
to ascertain the most likely causes of 
the phenomena. For instance, it seemed 
reasonable to suppose that the fog was 
due to the warm, moist air introduced 
into the chilled cabin upon alighting. 
This would quickly raise its dew-point 
temperature to its dry-bulb temperature, 
a situation which, if it existed in nature, 
would lead meteorologists to predict fog- 
gy or cloudy weather. However, all the- 
ories had to be carefully proved or dis- 


MOCKUP FOR RESEARCH 


Replica of B-47 Stratojet nose, left, usd 
for trying out mist-eliminating equ:p. 
ment. Compressed air and steam were 
used to simulate atmospheric conditicns 
met during actual flights at various al- 
titudes in different climates. Below is 
a view through the windshield of the 
mockup that shows fog resulting from 
a difference in temperature of the cabin 
air and that introduced from outside, 
The cloudiness disappeared when ihe 
entering air was dehumidified. 


proved, and that was done by using com- ¥ 
pressed air and steam to simulate actual [/ 
flight conditions in a cabin mockup of a 
jet-propelled bomber. And that wasn’t 
easy. 

It was necessary, for instance, to re- 
produce the temperatures of an Air Force 
“summer day” and a National Advisory 
Committee for Aeronautics ‘‘standard 
day,”’ with the corresponding, assumed 
humidity. These ‘“‘days’”’ represent spe- f 
cific atmospheric conditions used for lab- | 
oratory work. Both are relatively hu- fj 
mid, and their values at sea level are as 
follows: 

NACA standard day: outside air tem- | 

perature, 59°F; relative humidity, 100 

percent; moisture content, 75 grains f 

of water per pound of dry air. if 

AF summer day: outside air temper- 

ature, 100°F; relative humidity, 33 } 

percent; moisture content, 100 grains 
of water per pound of dry air. 

Both occur every summer throughout { 
the central United States, the central 
Pacific, the Philippines, the Mediterra- 
nean, Borneo and northern Australia. 
But in India, around the Panama Canal, 
in the Caribbean, Louisiana and Florida, 
where the air reaches higher tempera- 
tures and therefore holds more moisture, 
there are days when the humidity is 
even greater. 

According to Bob Walker: ‘‘No mat- 
ter where or under what circumstances 
the problem arises, there is no question f 
that too much moisture is entrained in J 
the air drawn into the cabin from the 
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SCHEMATIC DIAGRAM OF SYSTEM 
Flow of compressed air used to increase pressure in a plane cabin during high- 
altitude flights, showing steps taken to remove moisture and thus eliminate forma- 
tion of fog and ice in plane interior. 1- Turbojet engine compressor. 2- Heat ex- 
changer for cooling compressed air. 3- Air-cycle expansion turbine for further 


cooling the air. 


4- Air-moisture separator. 


5- Airplane cabin. 6- Cooling-air 


inlet duct. 7- Turbine-powered fan for exhausting cooling air. 8- By-pass line 
around separator. 9- Proposed location of ice separator (to be developed). 10- 


Overboard vent for cooling air. 


outside. We therefore knew that we 
could lick it by taking the moisture out 
of the air before blowing it into the 
fuselage.”’ 

It must be remembered that the air- 
conditioning systems of high-altitude 
planes depend on compressed air to 
maintain near-sea-level pressures in their 
cabins when climbing to rarefied heights. 
The heat generated in compressing this 
air necessitates the use of air coolers 
so that the temperature can be kept at 
a comfortable level. As the reach of 
aircraft increases, the relative value of 
pressurization and cooling increases, and 
this aggravates the condensation prob- 
lem. In short, there is need for extract- 
ing moisture from the air in present-day 





FOG AND ICE 

Plume of fog, right, emerging with a 
stream of compressed air from an early 
model of the ‘‘Gushing Gertie’ moist- 
ure separator. Bob Walker, who de- 
vised the apparatus, is holding a hand 
in the stream. When certain loity flying 
conditions were duplicated, ice parti- 
cles showered from an air duct, as pic- 
tured above. 
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aircraft, but it will be even more vital 
to do so in planes of the future. 

Three general types of water separa- 
tors wereconsidered :centrifugal—helical, 
cyclonic, impeller and hopper; condenser 
—water spray, heat exchanger, bubble 
bath and Venturi; and collector—mo- 
mentum and electronic. Of course, some 
of these are not readily adaptable for 
aircraft use because of their bulk, weight 
and other considerations. Boeing chose 
what seemed the likeliest one, and began 
its development work from there. A 
combination helically shaped vane inside 
a duct and a water trap were first tried 
but with slight success. Next an impel- 
ler, consisting of a cone-shaped hub 
with spiral vanes, was tested. Whirling 
inside a duct, the vanes deflected the 
onrushing air and threw the entrained 
water onto the inside surface of the duct. 
This unit was moderately efficient, but 





not enough to free the cabin from ex- 
cessive moisture. 

‘‘We kept on making impellers of dif- 
ferent shapes, but none was much of 
an improvement over the previous ones,”’ 
stated Bob Walker. Finally, a unit with 
a cyclonic rotor attached did the trick. 
Oddly enough, this combination seemed 
so unpromising when first run in dry 
air that the engineers were inclined to 
throw it aside. However, when moisture 
was introduced into the air stream, the 
cyclonic impeller literally gushed with 
water. It was a lucky shot: the seem- 
ingly no-good separator was found to 
be approximately 80 percent efficient. 
That was adequate, for with 100 per- 
cent efficiency there might be danger 
of damaging the occupants’ lung tissues 
because of a lack of moisture in the air. 
The 20 percent residue serves another 
useful purpose; by evaporating, it cools 
the cabin considerably, supplementing 
the air-cooling system. 

A valuable addition to the impeller 
is a trap of brand-new design for catch- 
ing the water after it has been thrown 
against the inside wall of the duct and 
for leading it away. In its final form, 
the separator is light in weight, the en- 
tire assembly weighing not more than 4 
pounds. ; 

With the moisture problem of today’s 
jets thus solved, there is still the matter 
of snow and ice. The unit works like 
a charm so long as the air flowing through 
it is no colder than 33°F, and under 
most conditions it does not get colder. 
But in some high-flying planes the air- 
conditioning systems operate under con- 
siderably higher pressures, and this cir- 
cumstance, accompanied as it is by great- 
er expansion of the air as it passes 
through the separator into the cabin, 
will bring about lower duct temperatures 
and cause snow and ice to form. ‘“‘We 
are working on that problem now,”’ says 
Bob Walker, ‘‘and we think we know 
how to solve it.’’ 
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Tunes 


from Grinding Wheels 


MELODIOUS ABRASIVES 


Three instruments made from Norton grinding wheels that have been played at 
company affairs or on the radio. Just above is the latest version of the ‘‘Wheel-O- 
Phone,” consisting of twenty-one 8-inch wheels. The ‘“Wheel-O-Chimes” (top) 
is composed of thirteen Alundum wheels of varying sizes commonly used for grind- 
ing glass. Eighteen refractory crucibles designed for laboratory use were fitted 
with handles and clappers to transform them into “‘Cruci-Bells” (right). Handles 
were made of different materials to distinguish whole from half notes. 


USICAL instruments made from 

grinding wheels are a novelty de- 
veloped by Norton Company, Worces- 
ter, Mass. There is no thought of put- 
ting them on the market, but during the 
past 40 years at least four different ones 
have been built and played on special 
occasions. Like fine china, vitrified, 
bonded abrasive wheels emit clear, bell- 
like tones when tapped with a solid ob- 
ject. In fact, a wheel’s soundness and 
grade of hardness are partly determined 
at Norton by the clarity of the tone they 
produce when so struck. 

It was only natural that someone 
should assemble a group of wheels of 
different sounds into a musical instru- 
ment. That was first done in 1911, when 
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eight or ten of the disks were mounted 
on a stand. Christened Wheel-O-Phone, 
the instrument was played at a Norton 
sales meeting to demonstrate the tonal 
qualities of the wheels. The next one was 
produced fourteen years later for another 
sales conference to show the applicability 
of sound as a means of grading. 

It was in connection with these stud- 
ies and research work aimed at making 
better grinding wheels that Norton ‘“‘B”’ 
and “BE” bonds were developed. In 
addition, electrical apparatus was put 
into use for measuring the pitch of the 
ring emitted by grinding wheels, thus 
facilitating grading. 

About 1937, a Worcester radio station 
used a set for musical effects on an in- 


dustrial program, and the tuneful disks 
were again played on the air ten years 
later during the New York City radio 
show ‘“Queen-for-a-Day.”’ In 1948, 
Behr-Manning Corporation, a Norton 
subsidiary, requested one of the instru- 
ments to provide music at a service- 
award dinner. As a result, a new set of 
wheels was made and added to the 
Wheel-O-Phone, bringing the number to 
21. The 8x 34x1-inch wheels were trued to 
correct pitch and tuned by changing 
either their diameter or thickness. Re- 
sembling a xylophone, the assembly 
consists of a wooden frame supporting 21 
slightly inclined spindles upon which the 
wheels are mounted with rubber bush- 
ings. 

Two other instruments, the Cathedral 
Wheel-O-Phone and the Cruci-Bells were 
then developed. The latter is made up 
of a collection of eighteen pure oxide re- 
fractory crucibles used in laboratories 
and similar in design to the metal bells 
played at Christmas by bell ringers. The 
handles are Norton mounted points with 
red Alundum abrasive indicating whole 
tones and Crystolon abrasive for half 
tones. The clappers are molded Norace 
cement. In 1948, the three instruments 
were played together for the first time 
in public at the Worcester Memorial 
Auditorium. A fourth instrument, the 
Wheel-O-Chimes, is composed of thirteen 
Alundum wheels of varying sizes com- 
monly used for grinding glass. When 
they are tapped lightly, tones are emit- 
ted that sound much like those of church 
bells. 
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‘Rubber Subway’ 


MOVING sidewalk, the dream of 

lazy men for years, may become the 
basis of New York City’s newest and 
most economical transit line. Before the 
City Planning Commission there is now 
a bill providing for an appropriation of 
$3,800,000 to substitute a rubber belt 
conveyor for the existing 34-year-old 
shuttle subway beneath Forty-second 
Street between Grand Central Station 
and Times Square. 

The shuttle was installed in 1918 as a 
temporary means of connecting the east- 
and west-side subway lines, but since 
that time it has become an important 
crosstown link in the city’s underground 
transit system. Carrying more than 
60,000 passengers each day, it is greatly 
overtaxed by morning and afternoon 
peak loads which result in congested 
platforms and waits for individual trains 
to stop, load and move on again. Above- 
ground the situation is similar. Vehicular 
traffic has reached the saturation point, 
and is further impeded by crowds of 
pedestrians. 

To increase the capacity of the shuttle 
sufficiently to relieve the situation would 
involve a large capital expenditure for 
new or enlarged tunnels and the neces- 
sary track and rolling stock. But even 
that would not eliminate intermittent 
overcrowding of the platforms between 
trains. The proposed belt conveyor 
would solve the problem because it would 
permit sending a steady stream of 10- 
passenger cars past the loading platforms 
at an average rate of 25 per minute. 
Furthermore, it could be fitted into one- 
half the space now occupied by the 
shuttle, leaving two 20-foot strips for 
expansion. Under present plans these 
spaces would become lighted, ventilated 
bomb shelters and walkways, to that ex- 
tent reducing pedestrian congestion 

oveground. 
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The new system would necessitate 
straightening the existing tunnel and 
modifying the extrances so as to channel 
entering and exiting riders into one-way 
walkways that would prevent jams and 
confusion. The cost of the undertaking, 
not including tunnel changes, would be 
about $700 per foot. It is claimed that 
maintenance would be less than half the 
$375,000 now spent yearly. In addition, 
most of the noise and dirt of the present 
installation would be eliminated. 

Passengers would enter the cars by 
first stepping onto a platform running 
parallel to them at the rate of 1% miles 
per hour, which is about half normal 
walking speed. From the platform the 
riders would step directly into the cars, 
also moving at 1% mph. As each car 
cleared the end of the loading platform 
it would pass on to banks of rubber-tired 
wheels which would increase its speed to 
15 mph for delivery onto the main belt. 

At the other end of the line these stops 
would take place in reverse order, with 
the car decelerating to 1% mph and the 
passengers alighting onto a moving plat- 
form before finally stepping off at the 
terminals. The estimated time for the 
trip from loading platform to unloading 
platform is 2% minutes. The system 
could handle 15,000 seated passengers an 
hour in each direction. As a car is un- 
loaded it would clear the platform, run 
onto a turntable and be transferred to 
the belt heading in the opposite direc- 
tion, thus completing the circuit. 

Initial engineering work on the project 
was carried out by the Goodyear Tire & 
Rubber Company and the Stephens- 
Adamson Manufacturing Company and 
is based-upon ideas advanced by Sidney 
H. Bingham, chairman of the New York 
City Board of Transportation and traffic 
consultant for other major American 
cities. During World War II he super- 








IT’S ALL DONE WITH BELTS 


Artist's conception of loading and un- 
loading (foreground) platforms of bellt- 
line railroad, on which 10-passenger 
cars would move in a continuous stream. 


vised train unloading operations at the 
Normandy Beachhead and commanded 
the rail network in Europe for our Armed 
Forces. 

At Akron, Ohio, Goodyear designed 
and built a 68-foot-long conveyor side- 
walk and experimented with it for a year 
to determine the practicability of such a 
transit system and the highest safe oper- 
ating speed. All kinds of tests were made 
with passengers carrying hampering 
bundles and even with women wearing 
shoes ranging from sandals to French- 
heeled pumps. Vibration shock induced 
under varying conditions was measured, 
and it was found that a heavy woman 
with spike heels on her shoes would re- 
ceive the greatest shock. The engineers 
say that a 1-inch-thick belt, which would 
be needed to handle the Grand Central- 
Times Square traffic, would last from 20 
to 30 years. 

An installation based on the same 
principle as the New York system has 
been recommended for Cleveland, which 
is now engaged in building a 13-mile 
east-west rapid-transit line. It would 
operate between the Terminal Tower 
station and Playhouse Square, a distance 
of 3300 feet, but would incorporate two 
intermediate stops for loading and un- 
loading passengers. 

In addition to the applications already 
cited, Mr. Bingham visualizes others for 
the rubber passenger conveyor, includ- 
ing moving sidewalks at airports, park- 
ing lots, racetracks and even super- 
markets. One of its first and probably 
most feasible uses may well be the trans- 
portation of pedestrians over and under 
busy street intersections. 
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» ROSY FUTURE FOR MINING 
UST as ‘“‘money makes the mare go,”’ 
so do metals make the world go. Until 

man learned to mine and smelt ores and 
work the resultant metals into useful 
shapes, he was a sorry creature, indeed, 
living on a plane little higher than that 
of wild animals. Now we have reached a 
stage where metals have replaced wood 
in part for numerous traditional ap- 
plications. Even metal houses are mak- 
ing a bid for public approval. 

Not so long ago a quartet of metals— 
iron, copper, lead and zinc—took care of 
most of our needs. Today the list of 
those used commercially is long. Even 
laymen handle and are familiar with 
aluminum, nickel, tin and chromium. 
Manganese, magnesium, molybdenum 
and tungsten are yet to reach that cate- 
gory, although they are important in- 
dustrially. Titanium, thorium and urani- 
um are much in the news these days, but 
how many persons have actually seen 
either the metals themselves or the ores 
from which they come? Then there are 
antimony and bismuth, barium, bery]l- 
lium and boron, cobalt and cadmium, 
columbium, gallium, germanium and so 
on through the alphabet to zirconium. 
All are emerging fast from the status of 
laboratory curiosities. 

In fact, the whole group, from the old 
stand-bys to the strange new ones, are in 
brisk demand. After a thorough study, 
the President’s so-called Paley Com- 
mission reported that an unprecedented 
two-billion-dollar expansion program is 
in progress in the United States mining 
industry and predicted that by 1975 
production of minerals will exceed cur- 
rent output by 90 percent. As regards 
individual metals, the report foresees in- 
creases in demand ranging all the way 
from 18 percent for tin to 324 for titan- 
ium and cadmium, 344 for cobalt and a 
stupendous 1845 for magnesium. 

The curve of the rising production will, 
however, most likely be indented by 
numerous peaks and valleys. Even now 
the trend of prices indicates that the ur- 
gent call for lead and zinc has abated, at 
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least temporarily, although copper and 
aluminum and most of the rarer metals 
are still eagerly sought. 

The impact of this great long-range 
appetite for metals will be felt in many 
ways. Already it has sent geologists 
scurrying to the far ends of the earth to 
search for new ore bodies, and some of 
the results may be seen in the huge 
mining-development programs that are 
now underway in Canada, Venezuela and 
the Belgian Congo. It has also served to 
stimulate the lagging interest of young 
men in a mining career. Mining engi- 
neering schools report a significant rise in 
enrollment for the fall term. At Mon- 
tana School of Mines, for example, fresh- 
man registration is up from 80 in 1951 to 
134 this year. Starting salaries for gradu- 
ates have been increased, although mod- 
erately. A young man can still make as 
much as a laboring miner as he can as a 
bottom-of-the-ladder engineer, but the 
technically trained youth will have plen- 
ty of opportunity to climb fast if the fu- 
ture is half as bright as it promises to be. 


HUNGRY HORSE DAM 
HE WEST has recently put another 
imposing dam to work. High in the 
mountains of Montana, on a tributary of 
the mighty Columbia River, the quaintly 
named Hungry Horse barrier was dedi- 
cated on October 1, although the first of 
the four 71,500-kw generators its power 
plant will eventually house already had 
been whirring for a few weeks. Three 
days after the ceremonies the last of the 
structure’s 3,100,000 cubic yards of con- 
crete was placed, almost a year ahead of 
what had been considered a rather 
“‘tight’’ construction schedule. 
Beginning on September 7, 1949, the 
564-foot-high arch on the South Fork of 
the Flathead River grew at a near- 
record pace. At the peak of pouring in 
1951, with a single mixing plant in serv- 
ice, 9000 cubic yards was put in place in 
one day, 235,650 cubic yards in one 
month, and a monthly average of 206,- 
000 cubic yards was maintained through- 
out half the year. 


Sponsored by the U.S. Bureau of Rec- 
lamation, Hungry Horse was built by [ 
General-Shea-Morrison, a combination | 
The fF 


of twelve western constructors. 
contract for $43,431,000 was the largest 


ever awarded by the Bureau. The total [ 
cost, including power and irrigation ap- | 
purtenances and the 34-mile-long reser- } 


voir, will approximate $100 million. 


The dam will bestow varied benefits on 
the arid, power-short Northwest. Aside [ 


from the electric energy its generators 
will produce, it will add to the capacities 
of ten other plants now in operation or 
being constructed downstream by stor- 


ing for later liberation 3'4 million acre- [ 
feet of water that would otherwise flow | 
to the sea during the high runoff months > 
Multiple use of this 
water will add a maximum of 810,000 | 
kw to the output of the Columbia’s gen- [ 


of May and June. 


erating system, according to the Bureau. 


Most of the 285,000 kw of energy that 
will be issuing from the Hungry Horse 
generators by November, 1953, has al- [| 
ready been spoken for. The new phos- | 
phate plant of Victor Chemical Com- 
pany at Silver Bow, Mont., and the pro- } 
jected aluminum refinery of Anzconda f 
Copper Mining Company near Kalispell, | 
Mont , will take around 200,000 kw and 


Montana Power Company also will be a 
customer. By the time all the power has 
been put to work, industrial jobs for 47,- 
000 people will have been created, the 
Bureau estimates. 

Equally important agricultural bene- 
fits will accrue. Within ten years irriga- 
tion will be available to from 40,000 to 
85,000 acres in a section that now re- 
ceives an average of only 6.73 inches of 
precipitation annually. Only 3 percent 
of Flathead County, which is larger than 
Connecticut, is now in crops. 

Majestic Hungry Horse Dam is the 
third-highest river barrier in existence, 
and the concrete in it would build 4 
standard highway 20 feet wide and 1750 
miles long. It is only 12 miles from one 
entrance of Glacier National Park, whose 
300,000 annual visitors will now have 
another work of grandeur to look at. 
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General Motors Corporation 


Auto has developed a successful 
Cooler air-conditioning unit for au- 
Ready tomobiles and will probably 


introduce it next year as op- 


: tional equipment in Cadillacs and Olds- 


} mobiles. 
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It has been tested for several 
years in the dry heat of Phoenix, Ariz., 
as well as in humid areas elsewhere. It 
is claimed that a car that has been 
standing in the sun can be cooled to a 
comfortable temperature by the time it 
has gone six blocks. The system uses 
Freon as a refrigerant. A rotary com- 
pressor is mounted on the car engine, and 
the condenser, circulating fan and other 
elements are in a sealed unit that is 
placed in the trunk. 


* * * 


Du Point is selling a new paint 


Goo at $75 a gallon, or at about 29 
Meets cents a tablespoonful, and ex- 
Match pects the demand for it to be 


brisk. It is a polytetrafluoro- 
ethylene finish called Teflon, and the ma- 
terial is said to provide a surface to 
which practically nothing will adhere. 
Consequently, it promises to end the 
need for greasing bread or muffin pans in 
bakeries and to prevent such sticky sub- 
stances as ashesives, candy, powdered 
soap, rubber, etc., to cling to processing 
and manufacturing equipment. 

Teflon is a water suspension of a du 
Pont plastic that possesses high resist- 
ance to chemicals, heat and moisture. It 
is so expensive to produce that there is 
little likelihood of its ever becoming a 
consumer product, but householders will 
perhaps benefit by it through applica- 
tions to such things as rolling pins, pans, 
funnels and measuring cups. It is already 
being applied to heating units that seal 
wrappers of frozen foods. 


* * * 


A new kind of concrete 


Novel roof developed by the 
Use of | Ohio Lift-Slab Company, 
Air Blast of Cleveland, Ohio, is 


called the ‘“‘waffle type”’ 
because it has a regular pattern of deep 
indentations to reduce its weight. Re- 
cently, in making slabs for the roof of a 
machine shop, plastic pans were tried in- 
stead of metal ones to serve as molds 
around which to pour the concrete. 
Made of Fiberglas-polyester, they are 10 
inches deep and 20 inches square at the 
Open end, with a 2-inch flange that 
brings the over-all size to 24x24 inches. 
They taper to 17 Y% inches square at the 
bo tom, which is in reality the top when 
thy are in position in the forms. 
‘dvantages of the plastic pan are 
lig stweight (8 pounds) that makes for 


a, 


N° vEMBER, 1952 





This and That 


easy handling, resiliency that minimizes 
denting and breakage, no danger of cor- 
rosion and no need of lubrication before 
or after use. About 1100 of them were 
required in making the 74x64-foot roof 
slab. To remove them after the concrete 
had set, an air jet was used. With the 
slab raised to give access to the under- 
side, each pan was pried loose along one 
edge, and when air was directed into the 
opening by a nozzle the pan “popped 
out.’”’ In this way two men were able to 
remove 150 per hour. 


* * * 


Besides serving as a medium 

Video of entertainment, television 
to Aid gives promise of becoming 
Industry an important aid to indus- 
try. Watchful cameras are 

already making it possible to observe the 
pouring of metal in steel plants from safe 
and comfortable vantage points. Like- 
wise, a lens keeps an eye on smoke issu- 
ing from a stack, and the image is pro- 
jected on a screen in front of an operator 
stationed near the combustion controls. 
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AIR-HAMMER STAMP 


To commemorate the fiftieth anniver- 
sary of its mining and chemical in- 
dustry (Staatsmijnen), The Netherlands 
Government has issued the special 10- 
cent postage stamp illustrated. It 
shows a coal miner using a pneumatic 
coal pick. To the coal-mining industry 
is accorded most of the credit for 
Holland's transformation from an agrar- 
ian to an industrial country during the 
past half-century. 





But these and other scattered in- 
stances of video’s potentialities are only 
the beginning, we are told. In Sydney, 
Australia, for instance, J.E. Telfer, of 
Amalgamated Wireless of Australasia, 
predicted at a convention of radio engi- 
neers that television’s main function in 
the future would be that of a tool in in- 
dustry and commerce. It could, he sug- 
gested, be utilized to operate coal-mining 
machines by remote control and thus ob- 
viate the need of miners remaining in 
dangerous working areas. To function in 
the dark, he said, the camera would use 


infrared light. In a similar fashion, a 
supervisor aboard ship could direct the 
movements of divers working on the bot- 
tom. Mr. Telfer prophesied that video 
would eventually be a watcher in many 
places where it is now either dangerous or 
inconvenient to station observers. 


* * * 


In 1946, Uncle Sam had 4500 


Miner’s merchant ships laid up in 
Lamp _ various harbors. Since then 
Afloat more than half of them have 


been returned to active serv- 
ice, but there are still 2000 in reserve at 
eight locations on both coasts. In main- 
taining these inactive vessels there have 
been liberal applications of grease, oil, 
varnish and other flammable coatings. 
Normally the interiors of the ships are 
lighted by current supplied from a power 
barge. Many remote sections such as 
bilges, boiler fireboxes and the like are 
without lights, however, and the use of 
extension cords proved dangerous and 
inconvenient. Flashlights were tried out, 
but men carrying them had only one 
hand to work with, and the annual bill 
for batteries was pretty high. Someone 
called attention to the familiar miner’s 
headlamp powered by a battery held in 
place by the wearer’s belt. It was tried 
out and is now standard equipment for 
the Maritime Commission’s workers. 


* * * 


In Portugal tungsten ore 


Stealthy is mined and exported il- 
Miners licitly, much as moon- 
Arrested shine is_ surreptitiously 


distilled and sold in some 
sections of the United States. A news 
dispatch tells of arrests of twenty per- 
sons found gleaning the precious ore 
from placer deposits they do not own. 
Tungsten or wolfram, as it is known in 
Europe, is a strategic metal in great de- 
mand. Last year Portugal exported 4000 
metric tons (2204.6 pounds per ton) to 
the United States. Aside from tungsten, 
it contained small amounts of molybde- 
num and titanium and brought an aver- 
age return of $1.85 a pound. 

During World War II, placer mining 
of the ore attained considerable impor- 
tance because, with the Allies and Ger- 
mans bidding against each other, the 
cost of wolfram metal soared to $24,000 
per ton. This attracted a horde of tres- 
passers, known as ‘‘wolframistas,’’ who 
worked privately owned placers under 
cover of darkness, or when guards were 
not around, and then smuggled the 
product out of the country. With the 
price of tungsten again on the rise be- 
cause of the Korean situation the clan- 
destine operators are at it once more. 


319 





JACKROLLING 


Y MEANS of a simple tool that is 
easy to apply, and by following ac- 
cepted metallurgical practices, it is pos- 
sible considerably to prolong the life of 
alloy-steel drill rods for detachable bits. 
The tool was designed by Ingersoll-Rand 
Company, and the procedure involves 
creating residual compressive stresses in 
the undercut section of a rod, the part 
between the shoulder and the threads. 
Failure of drill rods is normally at- 
tributed to the effect of tension stresses 
developed in the undercut sections dur- 
ing drilling operations. But when com- 
pressive stresses are imparted to these 
sections those stresses must first be over- 
come before any tension stresses can de- 
velop; in other words, it takes more time 
for the latter to reach the point where 
they cause failure. The net result is 
longer rod life. 

The tool that is used to produce the 
compressive stresses resembles a pipe 
cutter and is called a “‘Jackroll.’”’ It per- 
forms two operations. The first consists 
in adjusting its three rollers to fit the un- 
dercut of the annealed drill rod while the 
latter is held in a threading machine. 
Then a screw is givena 4 turn to tighten 


THE TWO OPERATIONS 


While an annealed drill rod is rotated in a Toledo threader, left, the undercut 
section at the near end is rolled, the handle of the tool meanwhile being supported 
against the lathe carriage. The rod is then threaded and heat-treated, after which 
a second rolling operation is carried out by hand (right). 


the tool and brace it against the lathe 
carriage, and the machine, which is set 
for threading, is rotated three to six 
times. This causes the rod to turn in the 
Jackroll, which preforms the undercut 
and burnishes its surface in preparation 
for the final and vital rolling. The rod is 
now threaded and heat-treated. 

The second rolling operation is done 
by hand in a manner similar to cutting 


pipe with a pipe cutter. For this purpose [ 


the rod is placed in a vise with the Jack- 


roll applied the same as for preforming. | 
But this time the tool revolves around ; 
the rod two or three times so as to reduce ‘\ 


the diameter of the undercut about 
.0065 inch, thus imparting the uniform 
residual compressive stresses that are 
proving to be a life-extender for alloy- 
steel drill rods. 


Mobile Refrigerator and Cold-Storage Plant 


WEDISH engineers have designed 

and built a rolling refrigerator plant 
for the preservation and transportation 
of perishable foodstuffs such as fish, 
fruits and vegetables especially in times 
of overabundance. It had its first tryout 
this year with favorable results at Fin- 
ner6ddja, a district which, in good seasons, 
produces more than two million quarts 
of strawberries that must be harvested in 
from two to three weeks. 

Called the Thermo Train, the mobile 
unit is made up of four cars: one carry- 
ing the refrigeration machinery, two 
cold-storage cars and a fuel and mate- 
rials car. Upon arrival at its destination 
it is placed on a siding and put to work 
freezing the crop as it comes from the 
pickers. The refrigerator car is equipped 


with two ammonia compressors—a low 
and a high-pressure unit—powered by a 
diesel engine and has a freezing capacity 
of 882 pounds an hour. Its walls, floor 
and roof are insulated with Isoflex foil, a 
Swedish product, and have a thickness 
of approximately 10 inches. 

By the process, air is reduced to a 
temperature of minus 31°F and blown 
from the refrigerating plant into the 
cold-storage car immediately behind it 
at the rate of 1,765,000 cubic feet per 
hour. When the perishable commodity 
has been chilled to minus 31°, the car is 
uncoupled to make way for the other 
unit and is hauled by an ordinary train 
to one of the country’s cold-storage 
warehouses where the food is held for 
distribution. The cars have a carrying 


Compressed Air Institute Acclaimed 


OR its educational program, the pur- 
pose of which is to explain and pro- 
mote applications of compressed air and 
air-operated equipment, the Compressed 
Air and Gas Institute received an award 
of merit from the American Trade As- 
sociation Executives at its meeting held 
at Toronto, Ont., Canada, on September 
22. The citation commended the insti- 
tute for aiding the National Defense 
Program by disseminating information 
on ways to increase production by the in- 
telligent use of air power. 
The program of the institute revolves 
around the Compressed Air Handbook, 
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15,000 copies of which have been dis- 
tributed during the past several years 
and which is now going into the second 
edition. Another phase of its work con- 
cerns codperating with faculties of en- 
gineering colleges to acquaint underclass- 
men with the numerous industrial ap- 
plications of compressed air. Teaching 
aids include pamphlets, charts and slide 
films, and a sound movie is being made. 
Copies of available material can be ob- 
tained from Compressed Air and Gas 
Institute whose headquarters are at 122 
East Forty-second Street, New York 
17, N. Y. 


capacity of 11.5 tons each. They are 
provided with cold accumulators which, 
together with thorough insulation, main- 
tain them at a temperature of minus 22° 
for twenty hours when the temperature 
outside is 68°F. 

The idea of the Thermo Train was ad- 


vanced by Tore Lauritzon, director of | 


the Helsingborgs Cold Storage Com- 
pany, and was carried out by the latter 
in conjunction with the Swedish State 
Railways and refrigerator-plant special- 
ists. Costing about $97,000, there is 
every indication that Sweden will build 
more of these rolling freezing units. 





If De-Stat Cloth, a product of Globe 
Laboratories, P. O. Box 892, Sherman 
Oaks, Calif., does all that is claimed for 
it, then it is, indeed, an amazing ma- 
terial. The cloth is 18 inches square and 
is thoroughly impregnated with a chem- 
ical compound. Simply by wiping it over 
plastics and synthetic or natural rubber, 
as well as paints with a plastic or rubber 
base, it removes from them all static 
charges and prevents their reoccurrence, 
according to the manufacturer. It is very 
effective, for example, on synthetic-fiber 
automobile seat covers, keeping them 
free from dust caused by static. Ma- 
terials that have been destaticized can be 
washed with soap or chemical detergents 
without losing their antistatic qualities. 
The cloth is nontoxic and can be used in- 
definitely. It is also available in a pile 
fabric 36 inches wide for rollers. 
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There is a new type of blowtorch on 
the market that lights automatically 
upon squeezing a trigger and shuts off 
upon release. Called the Torch-O-Matic, 
it is offered by the Velocity Power Tool 
Company as a handy tool for removing 
paint, for soldering and brazing and for 
a long list of intermittent jobs such as 


— 


loosening frozen nuts and bolts, releasing 
shrink-fit collars and bushings, heating 
putty, and rebabbitting bearings. Pistol- 
shaped, it weighs 12 ounces and gives a 
flame of 2800°F the instant a flint is 
sparked by opening the acetylene gas-air 
valve. The latter can be held open for 
continuous operation by locking the 
spring-loaded trigger. Three sizes of com- 
bustion tubes are available for applica- 
tions ranging from heavy soldering to 
precision work. 





Draftsmen, architects, etc., may find 
Stik-tacks a handier means of fastening 
their paper to drawing boards than the 
familiar thumbtack. They are thin disks 
with an adhesive on both sides and are 
made by Thompson-Winchester Com- 
pany, Inc., 1299 Boylston Street, Bos- 
ton, Mass. It is claimed that they ad- 
here also to wood, tile and glass but not 
to the fingers and that they peel off 
easily without leaving a sticky residue. 
They are available in 4- and %-inch 
diameters and in packages of 82 or 328. 





What is said to be the first commercial 
unit for the recovery of uranium from 
phosphate rock has been put in opera- 
tion by the Blockson Chemical Com- 
pany of Joliet, Ill., which has a contract 
to supply the strategic mineral to the 
U.S. Atomic Energy Commission. The 
istter established the fact that, small 
though the uranium content is, it could 
be extracted profitably from the raw 
voaterial during its manufacture into 
sodium-phosphate chemicals and con- 
contrated fertilizers. Several other proc- 
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Industrial Notes 


essors of phosphate rock are incorporat- 
ing uranium-recovery units in plants 
now under construction in Florida and 
Texas, where there are extensive phos- 
phate deposits. 





As a substitute for conventional buff- 
ing wheels, Minnesota Mining & Manu- 
facturing Company is offering a belt 
coated with granulated cork instead of 
mineral grains. Designated as the 3M 
Wetordry brand, the belt is sized with 
resin combined with a polishing agent 
and has a waterproof cloth backing to 
which the bits of cork are bonded. It is 
intended primarily for edge-polishing 
glass, but will give a high surface finish 
also to ceramics, metal and plastic. All 
standard sizes for abrasive-belt grinding 
and polishing equipment are available. 





With the new Caufield Separator it is 
no trick at all, says the Clark-Hopkins 
Equipment Corporation, to pick up one 
sheet of steel after another from a pile 
for transfer to a press or machine. Just 
how it works is not explained, but the 
top sheet is always raised about 2 inches 
above the stack, giving the operator 
plenty of room to take hold. As a sheet 
is removed, the one beneath it is lifted, 
and so on. With the device there is less 








‘ / 
chance of cut and bruised fingers and no 
danger, it is claimed, of feeding two 
pieces into a press and damaging dies. 
The separator is used singly or in pairs, 
and four sizes are available. 





More than 29 million tons of slag from 
the nation’s iron blast furnaces was sold 
last year for $36,307,693. Air-cooled slag 
is crushed in 68 plants and marketed for 
such uses as railroad and highway bal- 
last, concrete and bituminous aggregate 
and for miscellaneous construction pur- 
poses. Seventy-nine percent of the 1951 
output was in this form. Of the remain- 
der, more than two million tons was ex- 
panded for use in concrete blocks and for 
aggregate in lightweight concrete. Gran- 








AIR STARTER FOR JET PLANES 


Shown here are four truck-mounted gas-turbine compressors designed for starting 
the Pratt & Whitney J-47 engines that power the Boeing B-52 jet bomber. The com- 
pressors act in unison and have a total output of 160 air horsepower. Each unit has 
its own starting and ignition system and operates at 36,000 rpm on fuel obtained 
from the tank that is mounted at the left. In addition to starting jet planes, the as- 
sembly furnishes power for the B-52’s electrical and hydraulic auxiliaries when 
the main engines are not running. The pneumatic power set is produced by Ai- 


Research Manufacturing Company. 
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ulated slag, amounting to 2,249,281 tons, 
went into hydraulic cement, road fill and 
concrete blocks. The leading slag proc- 
essing states are Ohio, Pennsylvania, 
Alabama and Illinois. 





Volume production has been started 
by Van Products Company on two pneu- 
matic vises after several. years of test- 
ing under actual service conditions. Of 
the bench type, they have a power ratio 
of 100 to 1 and are operated by an air 
cylinder of the single-acting type with 


a fully enclosed spring return, an 8-inch 
bore and two pistons each of 50 square 
inches separated by a removable cyl- 
inder head. The piston or jaw stroke 
is 1% inches, maximum, and is regulat- 
ed by a safety stop screw. Air-pressure 
requirements range from 15 to 150 psi. 
There are two models—610 DP and 1000 
DP—with jaws 6 inches wide and open- 
ings of 10 and 11 inches, respectively. 
The former is available with smooth 


jaw faces and a stationary 
or swivel base, while the 
latter, which is illustrated, 
has a swivel base and also 
incorporates heavy jaws 
for pipes of all sizes up to 
6 inches inclusive. Both 
vises are controlled by 
means of a foot valve. 





By use of a new cable announced by 
Anaconda Wire & Cable Company, there 
is little danger of arcing and shock when 
a break occurs in a cable delivering cur- 
rent to portable mining machinery. Ac- 
cording to the company, power is cut off 
by a ground trip relay that is energized 
the instant the insulation of the positive 
conductor is damaged. The cable meets 
all requirements of the Federal Mine 
Safety Code, Schedule 2E of the U.S. 
Bureau of Mines, as well as Pennsyl- 
vania Act No. 206. 

An air-powered drilling unit that it 
has taken six years to develop is now be- 
ing manufactured by Alkon Products 
Corporation. Known as the Gurmendi 
Grill, it has been designed for high-speed 
production, as well as ease of operation 
and maintenance. The unit embodies a 
Hydraulic Monitor (a composite air and 
hydraulic cylinder) that is said to insure 
quick approach to the work, without dan- 
ger of break-through, and rapid return. 





Single cyl. 
3 to 9 H.P. 


Fit the Job and the Machine 


ENGINES 





Because Wisconsin Air-Cooled Engines are supplied 
in a complete power range, from 3 to 30 H.P., in 4- 
cycle single cylinder, 2- and 4-cylinder types, there is 


2-cylinder 
7 to 13 H.P. 


an ideal size to fit all types of machines and power 


applications within this range, without wasted power 
and with maximum power service benefits. Heavy- 


V-type 4-cyl. 
15 to 30 H.P. 


duty construction, combined with extremely compact 
_ design and light weight are added advantages—and 


dependable AIR-COOLING permits trouble-free serv- 
ice under all climatic conditions. 


Specify Wisconsin Heavy-Duty Air-Cooled Engines for the utmost 
in power satisfaction. Write for descriptive data. 


s WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


MILWAUKEE 


(322) 


46, WISCONSIN 


Stroke is a full 2 inches with 1'4-inch 
feed. Both strokes are adjustable by 
means of stops. Of honed steel, the mon- 
itor is an integral part of the unit and 
controls the rate of feed of the spindle 
at any point in its travel. The latter is 
equipped with a Jacobs chuck with a ca- 
pacity of Y% inch. The base is machined 
in alignment with the spindle to facili- 
tate setup on brackets and fixtures. 
Rate of speed, up to 12,000 rpm, is ad- 
justed by changing the size of a standard 
spline pulley, which is mounted rigidly 
in the housing with precision ball bear- 
ings to eliminate shaft loads. Because of 
the compact design, two or more drill 
units can be mounted as close as 2 inches 
between centers and many can be pow- 
ered by one motor of any standard make 
of sufficient capacity for the job. 





Truck drivers can keep warm on cold 
nights and start their engines in the 
morning without difficulty by means ofa 
heater developed by a Minnesota me- 
chanic, according to the American Pe- 
troleum Institute. The unit is little 
larger than an oil filter and burns bottled 
gas such as is used in rural areas for cook- 
ing and heating. Mounted on the side of 
the engine, it is connected to the block by 
a rubber hose and is said to keep the 
equipment in working order no matter 
how low the temperature drops. 





Clothing and personal safety equip- 
ment such as respirators, face shields, ear 
defenders, etc., can be cleaned and made 
sanitary, it is reported, by use of a prod- 

















**‘Better go downstairs and check 
the setting of that saw.”’ 
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uct offered by Mine Safety Appliances 
Company. The Cleaner-Sanitizer, as it is 
known, is in the form of a powder of 
which an ounce is added to a gallon of 
lukewarm water. No soap film remains 
on wearing apparel and equipment so 
cleaned, rinsed and air-dried, says the 
manufacturer, and the bacterial count is 
reduced to levels considered safe by 
public-health standards. 





Numerous advantages over conven- 
tional wheels are claimed by the All 
Steel Welded Truck Company for its 
new knee-action, shock-absorbing caster 
now being made in varying sizes and 
in rated standard capacities from 50 
pounds or less, if required, to 1500 
pounds or more per caster. Deflection 
in the 6- and 8-inch wheels is in excess 
of 1% inches and in the 10- and 12- 
inch sizes 2 inches. A unit with a 6- 


ton rating and a deflection of more than 
3 inches is now being designed. Called 
the Clark Duoflex, the caster has but 
one moving part with lifetime lubrica- 





tion, springs are fully enclosed, and con- 
struction is of the fabricated “‘boxed” 
type. Among the claims made for the 
new product by the manufacturer are: 
savings in caster maintenance, . elimi- 
nation of fishtailing because wheels are 
always in contact with the floor, and 
easy handling of trucks—they can be 
pushed from two to four times faster 
than those with conventional wheels. 





Stubby cylinders of a new, extremely 
hard synthetic material are said to be 
more efficient than flint pebbles and 
porcelain balls for grinding hard sub- 
stances in ball mills. 





Distilled water can be obtained in- 
stantly, it is claimed, by means of a 
portable deionizer consisting of a poly- 
ethylene bottle, which is filled with tap 
water, and of a synthetic resin filter 
through which the water is squirted. A 
2-ounce filter provides 20 gallons of pure 
water before it is spent, which is in- 
dicated by a change in color. 





Safety devices and controls of many 
kinds have been invented to protect the 
hands of operators of punch presses, 
oower shears, and the like, but none is 
perhaps as ingenious as the safeguard re- 
cently announced by Modern Air Cor- 
poration. Called Hazatrol, it involves 
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the use of a Geiger counter and wearing 
of a radium-bearing wristband. Should 
a worker’s hands stray into the danger 
zone, the Geiger counter instantly picks 
up the radium radiations and operates an 
antitrip device that continues to function 
and keeps the machine idle until his 
hands are out of harm’s way. The radia- 
tions cannot be cut off by materials 
moving in and out, as may be the case 
where an electric eye is depended upon 
to ward off danger. 





For the installation of wire terminals 
on a production-line basis, The Thomas 
& Betts Company, Inc., is offering a 
lightweight air-hydraulic tool that can 
be taken to any job where an air hose 





can follow, or mounted on a workbench 
and actuated by a foot valve instead 
of a trigger. It is designed to operate 
on air-line pressures from 75 to 150 psi, 
and exerts a force of two tons on the 
dies, which always close all the way be- 
cause there is no mechanical linkage to 
cause wear, says the manufacturer. In- 
terchangeable dies permit the installa- 
tion of bare or self-insulated Sta-Kon 
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“My company, in 1932 installed a ee 
Sauerman Slackline Cableway pur- 
chased from an English agent of 
Sauerman Bros., Inc. This plant, 
normally maintained, is as good 
today as when we bought it. Be- 
tween 1932 and the end of 1951 it 
excavated and yielded to the hop- 
per 2,222,783 tons and we expect it 
to continue producing at this rate for 
possibly ten more years before it is 
retired. I give the equipment a high 
rating for performance. Up to 1952, 
the capital cost divided by i9 years’ 
output amounts to less than \& cent 
for each ton handled. Maintenance 
expense of the machine over this 
period also has been moderate.”’ 





Mr. C. Maw, Director 
Stanley Ferry 
Gravel Co., Ltd. 














SAUERMAN 





Slackline Cableway 


The excavation and movement of gravel to the 
screens at the 
Co., Ltd., Leeds, England, has been a “one 
man, one machine” job since 1932, handled 
entirely by the Sauerman Slackline Cableway 
shown in the picture above. 


During this period the Sauerman machine has 
moved over two million tons of gravel at a 
capital cost of less than one-third cent a ton, 
and with nominal repairs continues to give as 


lant of Stanley Ferry Gravel 


good service as when new. Its operating cost matches its capital cost for economy. 


The deposit is tightly packed and contains many submerged swamp trees. Water 
table is 9 ft. below ground level. Gravel extends to a depth of 30 ft. The material 
is very abrasive. Altogether, it is a tough test of a machine’s power, range and 
durability. 
The Sauerman machine operates on a 750-ft. span from a steel mast 90 ft. high, and 
soon will have taken out all the aggregate within its reach. The mast will then be 
moved to a new location approximately 900 ft. from where it now stands. This will 
be the third move. The first pit excavated by the cableway is behind the plant in the 
background. 
The 150-hp. machine digs and conveys 100 tons per hour, delivering to a canti- 
levered hopper on the mast. A ropeway conveys the material from the — to the 
screening at located on a highway 1,000 ft. away. The cableway could produce 
considerably more than 100 t.p.h. but is limited by the capacity of the ropeway. 
This 19-year old installation is just one of many Sauerman installations scattered 
through every state in the United States and in many foreign countries that have 
te wonderful long term investments for their owners, while maintaining large 
aily output at small expense. 


For complete details of the different sizes and illustrations of the varied uses of 
Sauerman Slackline Cab!eways, write for new, free 24-page Catalog C. 








Rope Haulage 


Equipment 
Specialists 
Since 1909 


SAUERMAN BROS., Inc. 


Chicago 7, Ill. 





548 S. Clinton St. 
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EASIEST WAY TO MAKE ENDS MEET 
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 VICTAULIC 


Sizes—%," through 60” 


VIGTAULIL 


COMPANY OF AMERICA 
P.0. Box 509 + Elizabeth, N. J. 


Ohar | Ave 


Copyright 1952, by Victaulic Co. of America 
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Time and money-saving “Vic-Groover” Tools 
are only part of the complete Victaulic Method. 
Portable and easy-to-use “Vic-Groovers” are 
available in 9 sizes up thru 6”, prepare pipe ends 
on the spot for quick easy hook-ups with 
Victaulic Couplings and Fittings, and they’re 
automatic as to groove positioning and depth! 


The Victaulic Method means a complete 
modern piping system: easy-to-install 
Victaulic Couplings that guarantee leak-proof, 
positive-locked connections with a union at 
every joint ...acomplete line of versatile 
Full-Flow Elbows, Tees, Reducers, and other 
streamlined Fittings unique in their wide 
adaptability ... plus handy “Vic-Groover” Tools. 


It’s easy to see why the name “Victaulic” 
stands for world leadership in a fast, dependable 
piping method. Make that next job ALL 
VICTAULIC and prove to yourself that whether 
it’s new construction... repairs... or 
alterations... the Victaulic Method solves 
every piping problem. 


You'll find you save time, work, and dollars 
with Victaulic — “the easiest way to make 


ends meet.’”’ FOR YOUR OWN PROTECTION ... 
make sure you get VICTAULIC! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44. B 


28th VICTAULIC YEAR 


California: Victaulic Inc., 2330 East 8th St., Los Angeles 21 


Canada: Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 


Expert: Pipe Couplings, Inc., 30 Rockefeller Plaza, N.Y. 20, N. Y. 














terminals on AN or AWG wires, No, 
22 through 10. [Dies are spring-loaded 
to hold terminals while the wire is in. 
serted, but can be made self-opening, 





To its line of Controlled Air-Power de. 
vices, The Bellows Company has addeda } 
2-station work feeder that is designed to FF 
cut idle machine-tool time in half. It 
consists of a movable table top, 54 
inches wide and 12 inches long, that is 
guided between hardened ways. Power 

supplied by a special Bellows air motor 
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with a built-in Electroaire valve that can 
be controlled by push button or foot 
switch or interlocked with other ma- 
chines. All electrical connections and 
switches are housed in a box on the side 
of the base casting. Known as the Trans- 
feed Work Feeder, it has a 6-inch posi- 
tioning stroke which enables the opera- 
tor to load and unload at one end while 
machining is going on at the other. The 
unit is provided with adjustable stops 
for accurate positioning, and holding fix- 
tures may be attached to the table top or 
mounted on oversize tops. 
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**Jenkins, we'll hafta let ya go. 
We just found out ya don’t have 
a college education.”’ 


COMPRESSED AIR MAGAZINE 
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Shaft-sinking Recollections 


In sinking a mine shaft, “‘the next 
step, after firing the round, is to lower the 
sinker pump and make the bottom as dry 
as possible. Then the back-breaking job 
of mucking out begins. In the old days 
this was done by hand but... a mucking 
machine is being perfected, and already, 
with the first models, the toughest job in 
mining has been made easier. 

“During the sinking of the Mollie 
Gibson shaft at Aspen, Colo., I was as- 
sistant to the civil engineer making a 
survey. Dressed in rubber clothes .. . I 
had established a survey station in the 
last set of timbers in the inclined shaft. 
The noise was deafening. Two No. 9 
Cameron pumps, actuated by steam, 
were hanging in the shaft and running at 
full capacity, the exhaust being by- 
passed into the water column above the 
pumps. Water was... running down 
the shaft. in torrents; men were stripped 
to ‘G’ strings . . . drilling the round... . 

**T saw the men load the holes in that 
never-ending stream of water; I saw the 
two Cameron pumps pulled up out of 
danger from flying rocks; I saw the 
miners cut the fuses to proper lengths to 
give the rotation of firing they desired, 
gather the fuses in a bunch and light 
them with a red-hot iron... . After the 
round was shot and the powder fumes... 
sucked out . . . the water was knee-deep 
on top of the muck. The Cameron 
pumps were lowered and after consider- 
able pumping . . . the men could descend 
the chain ladder and start mucking .... 

“When the rich . . . deposits of Lead- 
ville .. . and Aspen were discovered, the 
mine operators were faced with a pump- 
ing problem . . . . Immense and powerful 
simplex, duplex and triplex pumps were 
installed underground, driven by steam 
with their exhausts carried into the 
sump. The heat was terrific. The pumps 
ran with the utmost precision and caused 
very little mechanical trouble... . 

“The adjunct to the powerful station 
pumps was the old reliable Cameron 
sinker. As far back as the writer can re- 
member( about 1890), these pumps have 
been the favorite for lifting water from 
the bottom of the shaft to the station 
pumps. The most popular models were 
the Nos. 5, 7 and 9. When first intro- 
duced they were run by steam, but in 
more recent years by compressed air; 
they are sturdy and strong and stand the 
shock of blasting. 

Frederick E. Browne, mining engineer 

of Pasadena, Calif., in a paper on 
progress in metal-mining plants and 
development read at the American Min- 
ing Congress meeting held September, 
1952, in Denver, Colo. 
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How 

to get 
drier 

or cooler 
air or 


gases... 








NIAGARA AERO AFTER COOLER cools a compressed 
gas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 
cooling water (and its piping and pumping). This direct sav- 


ing of cost pays for the Niagara cooler in less than two years. 


If you use compressed air to operate tools or pneumatic 
equipment you save much in water and oil damage to tools 
and equipment, and in water damage to materials by using 
the Niagara Aero After Cooler. 


Write for a bulletin, or ask nearest Niagara Field Engineer 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. CA , 405 Lexington Ave. New York 17, N. Y. 


Experienced Field Engineers in Principal Cities of U. S. and Canada 


(325) Apv. 22 











Qn any of these mining jobs 
NAYLOR Light-Weight Pipe 
gives you PERFORMANCE 
THAT SPEAKS FOR ITSELF 











































TAILINGS LINES 


WATER AND 
AIR LINES 


HYDRAULIC 
LINES 













Write for Naylor Bulletins No. 507 and No. 513 







NAYLOR 
PIPE 





Naylor Pipe Company 
1245 E. 92nd St., Chicago 19, Ill. 


New York Office: 
350 Madison Ave., New York 17, N.Y. 
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Wooden Roof Bolts 


*‘Operators of a Hopkins County <oal 
mine saved more than $27,000 by using 
wooden roof bolts instead of the conven- 
tional type. The hickory wood bolts 
made in the mine’s shops cost less than 
20 cents each, compared to $1 each for 
steel bolts.”’ 

From Easton (Pa.) Express, September 

12, 1952 


Spray Methods Compared 


**A portable hot plastic spray unit de- 
signed by a master mechanic at the Long 
Beach Naval Shipyard greatly facilitates 
application of hot plastic ship-bottom 
paint. The unit consists of a 250-gallon 
steam-jacketed mixing kettle, air-oper- 
ated propeller-type agitator, and heavy- 
duty double-action air-operated pump. 
In actual test with the unit, four men 
painted 40 per cent of a destroyer hull in 
less time it took nine men, using the older 
spray method, to cover the same area of 
another hull.” 

From Journal of The Franklin Insti- 
tute, September, 1952 


New Use for Formaldehyde 





““Formaldehyde, a chemical much 
used in the manufacture of plastics, dyes 
and drugs, may help petroleum refiners 
remove impurities in cracked gasoline. 
At present, sulfuric acid is used to re- 
move these impurities, which can cause 
gum in engines. But with the current 
shortage of sulfur, some other method 
was sought. Ingenious chemists in an 
oil company’s research laboratories came 
up with the formaldehyde technique, 
which may prove to be even more satis- 
factory than sulfuric acid.” 

From Petroleum Newsnotes, 
April, 1952 


March- 


Gas from Coal in Place 





*‘An improved method of turning coal 
into gas without removing the coal from 
the ground has been invented by Louis 
L. Newman, Washington, D.C., and 
William C. Schroeder, Clinton, Md. 
“‘Drawbacks in previous methods . . . 
were that the coal was not always entire- 
ly consumed and that the gases them- 
selves sometimes caught fire before they 
could be brought above ground. The in- 
ventors claim they get around these two 
difficulties by drilling holes into the coal 
seam, the holes being in rows. The air, 
or other oxygen-containing gas needed to 
support the burning of the coal, is fed in- 
to the coal seam through one row of 
holes, while the resulting gases are drawn 
off in the second row. Other smaller 
holes are drilled in between the rows. 
When the gases catch fire, nonburning 
sealing materials can be pumped into 
these intermediate holes to seal the gases 
off from the oxygen and the fire.”’ 
Western Canada Coal Review, Sep- 
tember, 1952 


COMPRESSED AIR MAGAZINE 
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q Industrial Literature 








Uniflow Manufacturing Company, Erie, 
Pa., makers of domestic water-conditioning 
equipment for twenty years, has entered the 
industrial field. A folder describing its new 
water softeners ranging in capacity from 
150,000 to 950,000 grain gallons is available. 








Literature may be obtained from F.T. 
Griswold Manufacturing Company, 305 
West Lancaster Avenue, Wayne, Pa., on its 
Huet optical !evel for measuring deviations 
from the true horizontal of one-hundred 
thousandth of an inch per inch of length. 
For full information request Catalogue 30. 

Thermobloc Division of Prat-Daniel Cor- 
poration, South Norwalk, Conn., has an- 
nounced a new general catalogue (GNC-10- 
52) on its industrial heaters. In addition to 
installation views and line drawings it fea- 
tures a cutaway illustration in color of a 
direct-fired unit and gives specifications and 
dimensions of all models available. 


Everything for Safety, a 144-page cata- 
logue, lists safety items from goggles to 
boots and machine guards manufactured by 
The Boyer-Campbell Company, 6540 St. 
Antoine Street, Detroit 2, Mich. The pub- 
lication is dedicated to the ‘‘fifth freedom” 
—freedom from accidents. Copies will be 
mailed free of charge upon written request. 


Because Moisture Isn't Pink is the title of 
a 32-page bulletin which deals with de- 
humidification and its solution by the use of 
Lectrodryers. It contains 70 installation 
views and diagrams and goes into many pro- 
duction, handling and storage problems due 
to moisture. Bulletin No. 222 can be ob- 
tained without charge from Pittsburgh 
Lectrodryer Corporation, P. O. Box 1766, 
Pittsburgh 30, Pa. 


The Science of Economical Shelf Storage is 
the title of a catalogue obtainable from The 
Frick-Gallagher Manufacturing Company, 
Wellston, Ohio, and dealing with its space- 
saving Rotabin System for storing parts, 
tools and materials. Profusely illustrated, it 
covers the general line of rotating shelving, 
as well as special types and accessories used 
in combination with them. 


Bulletin No. 604, another Ess Instrument 
Company publication in its photoelectric- 
eye series, covers Turbidity Recorder-6 for 
measuring the amount of light cut off by 
undissolved substances suspended in fluids. 
It contains pertinent information on the op- 
erating principle, gives range of applications 
and includes sketches of various chambers, 
indicators and recorders. Address inquiries 
for copies to Bergenfield, N.J. 


Locknuts, published by the Locknut Sec- 
tion of Industrial Fasteners Institute, 3648 
Euclid Avenue, Cleveland 15, Ohio, de- 
scribes and illustrates representative types 
of locknuts, their uses and principles of op- 
eration. The purpose of the 23-page book is 
to help purchasers select the type best suited 
for each application. Asa further aid it gives 
the names and addresses of the manufactur- 
ers of the different kinds listed. 


Sharon Steel Corporation, Sharon, Pa., 
has announced a 11-page bulletin descrip- 
tive of its Type 430 stainless steel. It has 
been prepared primarily as a guide to manu- 
facturers who may be considering the metal 
for use as an alternate for materials now in 
short supply. In addition to tables giving its 
chemical, mechanical and physical proper- 
ties, the booklet includes basic fabrication 
information and lists typical applications. 
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' BELOIT 
POWER AND WATER PLANT 
HAS FAIRBANKS-MORSE DUAL FUEL 
ENGINES 


The new power plant at Beloit, Kansas, is a quiet and good 
neighbor, 24 hours a day, because of the Maxim Silencers shown | 








MAXIM SILENCERS 


above. Illustrated are four exhaust silencers, and behind each of the 
two-unit oil bath filters a Maxim intake silencer quiets the scavenging | 
air inlet. The larger exhaust silencers serve the two new engines, and — 


the smaller silencers the two 
older engines. In any munic- 
ipal plant, good silencing 
means good public relations. 
if you have a silencing prob- 
lem, let Maxim's long expe- 





for you. 
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Gentlemen: 


The two new 2000 h.p. Fairbanks- Morse 
dual fuel engines used for power generation. 





W j THE MAXIM SILENCER COMPANY 
~ - 61 Homestead Ave., Hartford 1, Conn. Dept, W.L. 


| Please send me your bulletins on Exhaust and Intake Silencers. 





| Name 








ieee 


| Address 
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PROGRESS IN EXPLOSIVES... 


FOR WORKING UNDER 


Hercules’ research has developed explosives that shoot suc- 
cessfully even under the severe water pressures encountered 
today in seismograph prospecting. 

In the laboratory test shown here, a cartridge of Hercules 
Vibrogel® 3 is sealed in the steel “bomb” at the extreme left. It 
then undergoes prolonged exposure to pressures greater than those 
ordinarily found in actual field use. Because Vibrogel 3 embodies 


a new conception of explosives research, it detonates despite these 
extreme conditions. 
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Chart shows relative stability of dynamite 
prices since 1935, as compared with prices of 
other manufactured goods.1935-39 values=100. 


HERCULES POWDER COMPANY 


INCORPORATED 


Explosives Department, 932 King St., Wilmington 99, Del. 
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